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Dear Sir: 

This is an Appeal from the decision of the Examiner, dated July 18, 2006, 
rejecting Claims 1, 2 and 4-17 of the above-identified application. The claims are set 
forth in the Claims Appendix, which is attached hereto. Due to the specific nature of 
the issues involved in this Appeal, an Oral Hearing is not deemed necessary and is not 
requested. Payment of the filing fee for Appellants' Brief in the amount of $500.00 
will be charged to Eckert Seamans Cherin & Mellott, LLC's American Express Card 
during the electronic submission process. Please charge any deficiency in payment or 
credit any overpayment to Deposit Account No. 02-2556. 



The real party in interest is Westinghouse Electric Company LLC, seventy-seven 
percent owned by Toshiba Corporation, twenty percent owned by the Shaw Group, Inc. 
and three percent owned by Ishikawajima Harima Industries Company, LTD. An 
assignment from the inventors to Westinghouse Electric Company LLC was recorded on 
January 5, 2004, and is recorded at Reel/Frame 014875/0020. 
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Related Appeals and Interferences 

There are no appeals or interferences known to Appellants or to Appellants' legal 
representative which will directly affect, be directly affected by, or have a bearing on the 
Board's decision in the pending appeal. 

Status of the Claims 

Claims 1 , 2 and 4-1 7 are rejected and are on appeal. Claim 3 has been 
canceled. Claims 4 and 7-1 1 stand or fall with Claim 1 and Claims 14 and 15 stand 
or fall with Claim 13. Claims 1, 2, 5, 6, 12, 13, 16 and 17 distinguish for the 
individual limitations that they introduce and stand or fall by themselves. More 
specifically the status of the claims are: 

Claims 1, 2 and 4-17 are rejected under 35 U.S.C. §112, first paragraph, as 
failing to comply with the written description requirements. 

Claims 1, 2 and 4-17 are rejected under 35 U.S.C. §112, first paragraph, as 
failing to comply with the enablement requirement. 

Claims 1, 2 and 4-17 are rejected under 35 U.S.C. §112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which Applicant regards as the invention. 

Claims 1, 2 and 7-12 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Shallenberger (4,900,507) in view of any of U.S. Patents 4,997,621 
to Johansson et al. ('621), U.S. Patent 5,528,640 to Johansson et al. ('640), U.S Patent 
5,473,650 to Johansson ('650) or U.S. Patent 5,488,634 to Johansson et al. ('634). 

Claims 4, 6 and 13-17 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Shallenberger as modified by any of U.S. Patents 4,997,621 to 
Johansson et al., U.S. Patent 5,528,640 to Johansson et al., U.S Patent 5,473,650 to 
Johansson or U.S. Patent 5,488,634 to Johansson et al. Further, in view of the 
teachings of the Mechanical Engineers" Handbook , Sixth Edition, McGraw-Hill Book 
Company, Inc., copyright 1958. 

Claims 1, 2, 4 and 6-17 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Shallenberger in view of either the Mechanical Engineering 
Handbook , CRC Press LLC, copyright 1999 or the Industrial Burners' Handbook , 
CRC Press LLC, copyright 2003 or the Mechanical Engineers' Handbook , Sixth 
Edition, McGraw-Hill Book Company, Inc., copyright 1958 and further in view of 
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either Mechanical Engineers' Handbook , Sixth Edition, McGraw-Hill Book 
Company, Inc., copyright 1958, or Tucker (4,1 18,973). 

Claim 5 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Shallenberger and further in view of the teachings of Chapter 42, Fluid 
Measurements, of The Engineering Handbook , CRC Press LLC, copyright 2000. 

Status of the Amendments 

There are currently no outstanding amendments to the pending claims. The 
claims as they stand on Appeal are contained in the Claims Appendix to this Brief. 

Summary of the Claimed Subject Matter 

Independent Claim 1 calls for a pressurized water reactor fuel assembly 10 
(page 4 line 1 8 et seq., Fig. l)having a debris filter bottom nozzle 12 (page 6, line 2, 
Fig. 1). The debris filter bottom nozzle 12 comprises a substantially horizontal plate 
46 (page 6, line 5, Fig. 1) extending substantially traverse to the axis of fuel rods 22 
(page 5, line 3, Fig. 1), an upper face directed toward a lowermost spacer grid 20 
(page 5, line 4, Fig. 1). The upper face of the plate 46 has defined therethrough at 
least two different hole designs 52 and 48 (page 8, line 6, Figs. 3 & 5). The holes 52 
(page 7, line 23, Fig.3) are designed to receive lower ends of guide thimbles 1 8, 
which are supported by the plate 46. The second hole design 48 (page 8, line 6, Figs. 
3 & 5) is formed as flow though holes extending completely through the plate 46 for 
the passage of coolant fluid from a lower face of the plate 46 to the upper face of the 
plate 46 with each of the coolant flow through holes extending substantially in the 
axial direction of the fuel rods 22 and in fluid communication with unoccupied spaces 
in the spacer grids 20. The flow through holes 48 are said to have a profile 
substantially of a venturi (page 8, line 9, Fig. 5) with flaring at both ends. The flaring 
at the lower face of the plate 46 comprises a series of a plurality of concentric 
countersinks 56 (page 8, line 27, Fig. 5) of different included angles and depths (page 
9, line 7, Fig. 5) into the coolant flow through hole. 

Independent claim 1 2 calls for a debris filter bottom nozzle 12 (page 6, line 2, 
Fig. 1 ) for a pressurized water reactor fuel assembly 1 0. The debris filter bottom 
nozzle 12 comprises a substantially horizontal plate 46 (page 6, line 5, Fig. 1) 
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extending substantially traverse to the axis of fuel rods 22 (page 5, line 3, Fig. 1), an 
upper face directed toward a lowermost spacer grid 20 (page 5, line 4, Fig. 1). The 
upper face of the plate 46 has defined therethrough at least two different hole designs 
52 and 48 (page 8, line 6, Figs. 3 & 5). The holes 52 (page 7, line 23, Fig.3) are 
designed to receive lower ends of guide thimbles 1 8, which are supported by the plate 
46. The second hole design 48 (page 8, line 6, Figs. 3 & 5) is formed as flow though 
holes extending completely through the plate 46 for the passage of coolant fluid from 
a lower face of the plate 46 to the upper face of the plate 46 with each of the coolant 
flow through holes extending substantially in the axial direction of the fuel rods 22 
and in fluid communication with unoccupied spaces in the spacer grids 20. The flow 
through holes 48 are said to have a profile substantially of a venturi (page 8, line 9, 
Fig. 5) with flaring at both ends. The flaring at the lower face of the plate 46 
comprises a series of a plurality of concentric countersinks 56 (page 8, line 27, Fig. 5) 
of different included angles and depths (page 9, line 7, Fig. 5) into the coolant flow 
through hole. 

Independent Claim 13 calls for a pressurized water reactor fuel assembly 10 
(page 4 line 1 8 et seq., Fig. 1) having a debris filter bottom nozzle 1 2 (page 6, line 2, 
Fig. 1). The debris filter bottom nozzle 12 comprises a substantially horizontal plate 
46 (page 6, line 5, Fig. 1) extending substantially traverse to the axis of fuel rods 22 
(page 5, line 3, Fig. 1), an upper face directed toward a lowermost spacer grid 20 
(page 5, line 4, Fig. 1). The upper face of the plate 46 has defined therethrough at 
least two different hole designs 52 and 48 (page 8, line 6, Figs. 3 & 5). The holes 52 
(page 7, line 23, Fig.3) are designed to receive lower ends of guide thimbles 18, 
which are supported by the plate 46. The second hole design 48 (page 8, line 6, Figs. 
3 & 5) is formed as flow though holes extending completely through the plate 46 for 
the passage of coolant fluid from a lower face of the plate 46 to the upper face of the 
plate 46 with each of the coolant flow through holes extending substantially in the 
axial direction of the fuel rods 22 and in fluid communication with unoccupied spaces 
in the spacer grids 20. The contour of the flow through holes 48 has a discrete, 
double chamfered inlet 56 (page 9, line 1, Fig. 5) with each adjacent chamfer of the 
double chamfered inlet at a different angle than the other adjacent chamfer relative to 



4 



the axial direction of the fuel rods 22. The corresponding portion of the specification 
can be found starting at page 8, line 24 through page 10, line 10. 

More specifically, the claims addressed on this appeal that distinguish for the 
individual limitations that they introduce are: 

1 . A fuel assembly 1 0 (page 4, line 1 7, Fig. 1 ) for a pressurized water nuclear 
reactor including a plurality of elongated nuclear fuel rods 22 (page 4, line 31, Fig. 1) 
having an extended axial length, at least a lowermost grid 20 (page 5, line 27, Fig. 1) 
supporting said fuel rods in an organized array and having unoccupied spaces (page 6, 
line 22, Fig. 1) defined therein adapted to allow flow of fluid coolant therethrough and 
past said fuel rods 22 when said fuel assembly 1 0 is installed in the nuclear reactor 
and a plurality of guide thimbles 18 (page 4, line 26, Fig. 1) extending along said fuel 
rods through and supporting said grid, a debris filter bottom nozzle 12 (page 5, line 
25, Fig. 1) disposed below said grid, below lower ends of said fuel rods, supporting 
said guide thimbles and adapted to allow flow of fluid coolant into said fuel assembly, 
said debris filter bottom nozzle comprising a substantially horizontal plate 46 (page 6, 
line 5, Fig. 3) extending substantially transverse to the axis of the fuel rods and having 
an upper face directed toward said lowermost grid, said upper face of said plate 
having defined therethrough at least two different hole designs, the first hole design 
52 (page 7, line 23, Fig. 3) being a plurality of holes receiving lower ends of said 
guide thimbles where they are supported by said plate and the second hole design 54 
(page 8, line 6, Fig. 5) being a plurality of flow through holes extending completely 
through said plate for the passage of coolant fluid from a lower face of said plate to 
the upper face of said plate, each of said coolant flow through holes extending 
substantially in the axial direction of said fuel rods, in fluid communication with said 
unoccupied spaces, and in the extended direction at least some of said coolant flow 
through holes having a profile substantially of a venturi with flaring at both ends, 
wherein the flaring 56 at the lower face of said plate (page 8, line 27, Fig. 5) 
comprises a series of a plurality of concentric countersinks of different included 
angles and depths (page 9, line 7, Fig. 5) into the coolant flow through hole. 

2. The nuclear fuel assembly of Claim 1 wherein said coolant flow through holes 
having a profile substantially of a venturi have an inlet end in the lower face of said 
plate and an outlet end in the upper face of said plate wherein the venturi is 
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substantially formed by the concentric countersinks of different included angles and 
depths into the coolant flow through hole in said inlet and a chamfer in said outlet 
end. 

5. The nuclear fuel assembly 10 of Claim 4 wherein the chamfers 56 (page 8, 
line 28, Fig. 5) have the following dimensions and angles relative to a flow axis of the 
flow through hole 54 (page 8, line 6, Fig. 5) where Chamfer A is the chamfer closest 
to the inlet, Chamfer B is the chamfer adjacent Chamfer A and Chamfer C is at the 
outlet of the flow through holes (page 9, line 7, Fig. 5). 





Angle 


Nominal 
Length (in.) 


Maximum 
Length (in.) 


Minimum 
Length (in.) 


Chamfer A 


35° ±3° 


0.017(0.043 
cm) 


0.039 (0.099 
cm) 


0.012 (0.030 
cm) 


Chamfer B 


15°±3° 


0.039 (0.099 
cm) 


0.057 (0.145 
cm) 


0.010(0.025 
cm) 


Chamfer C 


10° ±3° 


0.085 (0.361 
cm) 


0.142 (0.361 
cm) 


0.059(1.397 
cm) 



6. The nuclear fuel assembly 1 0 of Claim 4 wherein the chamfers 56,58 

(page 9, line 14, Fig. 5) have the following relative dimensions and angles with regard 
to a flow axis of the flow through hole where Chamfer A is the chamfer closest to the 
inlet, Chamfer B is the chamfer adjacent Chamfer A and Chamfer C is at the outlet of 
the flow through holes and L/T is the length of the chamfer divided by the thickness 
of the plate 46. 





Angle 


Cham 
Maximum 


erL/T 

Minimum 


Chamfer A 


2.33 x B 


0.071 


0.020 


Chamfer B 


15°+/. 30 


0.104 


0.017 


Chamfer C 


0.67 x B 


0.258 


0.101 



12. A debris filter bottom nozzle (page 6, line 2, Fig.l ) for a pressurized water 
nuclear reactor fuel assembly 10 having a plurality of elongated nuclear fuel rods 
having an extended axial length, at least a lowermost grid supporting said fuel rods 22 
(page 4, line 31, Fig. 1) in an organized array and having unoccupied spaces defined 
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therein (page 6, line 22, Fig. 1) adapted to allow flow of fluid coolant therethrough 
and past said fuel rods 22 when said fuel assembly 10 is installed in the nuclear 
reactor, a plurality of guide thimbles 18 (page 4, line 26, Fig. 1) extending along said 
fuel rods through and supporting said grid, said debris filter bottom nozzle 12 (page 5, 
line 25, Fig. 1) designed to be disposed below said grid, below lower ends of said fuel 
rods, to support said guide thimbles and adapted to allow flow of fluid coolant into 
said fuel assembly, said debris filter bottom nozzle comprising a substantially 
horizontal plate 46 (page 6, line 5, Fig. 3) extending substantially transverse to the 
axis of the fuel rods and having an upper face to be directed toward said lowermost 
grid, said upper face of said plate having defined therethrough at least two different 
hole designs, the first hole design 52 (page 7, line 23, Fig. 3) being a plurality of holes 
for receiving lower ends of said guide thimbles where they are to be supported by said 
plate and the second hole design 54 (page 8, line 6, Fig. 5) being a plurality of flow 
through holes extending completely through said plate for the passage of coolant fluid 
from a lower face of said plate to the upper face of said plate, each of said coolant 
flow through holes when incorporated in said fuel assembly, extending substantially 
in the axial direction of said fuel rods, in fluid communication with said unoccupied 
spaces, and in the extended direction at least some of said coolant flow through holes 
having a profile substantially of a venturi with flaring at both ends, wherein the 
flaring 56 at the lower face of said plate (page 8, line 27, Fig. 5) comprises a series of 
a plurality of straight, discrete, adjacent chamfers with each adjacent chamfer at a 
different angle (page 9, line 7, Fig 5) than another adjacent chamfer relative to the 
axial direction of said fuel rods. 

13. A fuel assembly 10 (page 4, line 17, Fig. 1) for a pressurized water nuclear 

reactor including a plurality of elongated nuclear fuel rods 22 (page 4, line 31, Fig. 1) 
having an extended axial length, at least a lowermost grid 20 (page 5, line 27, Fig. 1) 
supporting said fuel rods in an organized array and having unoccupied spaces (page 6, 
line 22, Fig. 1) defined therein adapted to allow flow of fluid coolant therethrough and 
past said fuel rods when said fuel assembly 10 is installed in the nuclear reactor, a 
plurality of guide thimbles 18 (page 4, line 26, Fig. 1) extending along said fuel rods 
through and supporting said grid, a debris filter bottom nozzle 12 (page 5, line 25, 
Fig. 1) disposed below said grid, below lower ends of said fuel rods, supporting said 
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guide thimbles and adapted to allow flow of fluid coolant into said fuel assembly, said 
debris filter bottom nozzle comprising a substantially horizontal plate 46 (page 6, line 
5, Fig. 3) extending substantially transverse to the axis of the fuel rods and having an 
upper face directed toward said lowermost grid, said upper face of said plate having 
defined therethrough at least two different hole designs, the first hole design 52 (page 

7, line 23, Fig. 3) being a plurality of holes receiving lower ends of said guide 
thimbles where they are supported by said plate, the second hole design 54 (page 8, 
line 6, Fig. 5) being a plurality of flow through holes extending completely through 
said plate for the passage of coolant fluid from a lower face of said plate to the upper 
face of said plate, each of said coolant flow through holes extending substantially in 
the axial direction of said fuel rods, in fluid communication with said unoccupied 
spaces, and at least some of said coolant flow through holes having a discrete, double 
chamfered inlet 56 (page 8, line 27, Fig. 5) with each adjacent chamfer of the double 
chamfered inlet at a different angle (page 9, line 7, Fig. 5) than the other adjacent 
chamfer relative to the axial direction of said fuel rods. 

16. The nuclear fuel assembly 10 of Claim 13 wherein the chamfers 56 (page 

8, line 28, Fig. 5) have the following dimensions and angles relative to a flow axis of 
the flow through hole 54 (page 8, line 6, Fig. 5) where Chamfer A is the chamfer 
closest to an inlet of the flow through hole and Chamfer B is the chamfer adjacent 
Chamfer A, spaced from the inlet (page 9, line 7, Fig. 5). 





Angle 


Nominal 
Length (in.) 


Maximum 
Length (in.) 


Minimum 
Length (in.) 


Chamfer A 


35° ±3° 


0.017(0.043 
cm) 


0.039 (0.099 
cm) 


0.012 (0.030 
cm) 


Chamfer B 


15°±3° 


0.039 (0.099 
cm) 


0.057 (0.145 
cm) 


0.010 (0.025 
cm) 



1 7. The nuclear fuel assembly 10 of Claim 1 3 wherein the chamfers 56 

(page 9, line 1 1 , Fig. 5) have the following relative dimensions and angles with regard 
to a flow axis of the flow through hole where Chamfer A is the chamfer closest to the 
inlet, Chamfer B is the chamfer adjacent Chamfer A and L/T is the length of the 
chamfer divided by the thickness of the plate. 



8 





Angle 


Cham 
Maximum 


erL/T 

Minimum 


Chamfer A 


2.33 xB 


0.071 


0.020 


Chamfer B 


15°+/- 3° 


0.104 


0.017 



Grounds of Rejection to be Reviewed on Appeal 



I. Rejections Under 35 U.S.C. §112 

A. Whether Claims 1 , 2 and 4-1 7 comply with the written description 
requirements. 

B. Whether Claims 1 , 2 and 4-17 comply with the enablement 
requirement. 

C. Whether Claims 1 , 2 and 4-17 are indefinite for failing to particularly 
point out and distinctly claim the subject matter which Applicant regards as the 
invention. 

II. Claim Rejections Under 35 U.S.C. S103 

A. Whether Claims 1 , 2 and 7-1 2 are obvious over Shallenberger 
(4,900,507) in view of any of U.S. Patents 4,997,621 to Johansson et al. ('621), U.S. 
Patent 5,528,640 to Johansson et al. ('640), U.S Patent 5,473,650 to Johansson ('650) 
or U.S. Patent 5,488,634 to Johansson et al. ('634). 

B. Whether Claims 4, 6 and 13-17 are obvious over Shallenberger as 
modified by any of U.S. Patents 4,997,621 to Johansson et al., U.S. Patent 5,528,640 
to Johansson et al., U.S Patent 5,473,650 to Johansson or U.S. Patent 5,488,634 to 
Johansson et al. as applied to Claims 1, 2 and 7-12 above, further, in view of the 
teachings of the Mechanical Engineers' Handbook , Sixth Edition, McGraw-Hill Book 
Company, Inc., copyright 1958. 

C. Whether Claims 1 , 2, 4 and 6-1 7 are obvious over Shallenberger in 
view of either the Mechanical Engineering Handbook , CRC Press LLC, copyright 

1 999 or The Industrial Burners' Handbook , CRC Press LLC, copyright 2003 or the 
Mechanical Engineers' Handbook , Sixth Edition, McGraw-Hill Book Company, Inc., 
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copyright 1958 and further in view of either Mechanical Engineers' Handbook , Sixth 
Edition, McGraw-Hill Book Company, Inc., copyright 1 958, or Tucker (4,1 1 8,973). 

D. Whether Claim 5 is obvious over Shallenberger as applied to Claims 1, 
2, 4 and 6-17 above and further in view of the teachings of Chapter 42, Fluid 
Measurements, of The Engineering Handbook , CRC Press LLC, copyright 2000. 

Argument 
I. Rejections Under 35 U.S.C. $112 

Authority in support of Applicants' position: 

In support of Applicants' position, set forth below, with regard to the objections 

raised by the Examiner under 35 U.S.C. §112, the district court stated in Advanced 

Cardiovascular Systems v. Scimed Life Systems, 96 F.Supp.2d 1006, N.D.Calif. 

(decided 4/25/00) that: 

A patent claim is sufficiently definite if those skilled in the art would 
understand what is claimed when the claim is read in light of the specification 
. . . mathematical precision should not be imposed for its own sake; a patentee 
has the right to claim the invention in terms that would be understood by 
persons of skill in the field of the invention. 

Additionally, the Court of Appeals for the Federal Circuit in Dental Prodx LLC v. 

Advantage Dental Products, Inc., 309 F.3d 774, 64 USPQ2d 1945 (10/25/02) held 

that: 

Failure of a specification to specifically mention a limitation that later appears 
in the claims is not fatal if a person skilled in the art would recognize, upon 
reading the specification, that the new language reflects what the specification 
shows has been invented. 
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Furthermore, with regard to the limitation of a pressurized water reactor within the 
preamble of the claim, the Federal Circuit has held that a patent claim preamble limits 
claim scope if it recites essential structure that is important to the invention or 
necessary to give meaning to the claim. Bicon, Inc. v. Straumann, 441 F.3d 945, 78 
USPQ 1267 (C.A.F.C. 3/20/06). 

The objections raised under §1 12 and Applicants' position: 

A. Claims 1, 2 and 4-17; Rejected Under 35 U.S.C. §112. First Paragraph 

- Written Description Requirement 
Claims 1, 2 and 4-17 were rejected as failing to comply with the written 
description requirement. The Examiner asserted that the claims contained subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventors, at the time the application 
was filed, had possession of the claimed invention. In this regard, the Examiner 
asserted that the limitation "... concentric countersinks of different included angles 
and depths into the coolant flow through hole" in Claims 1 and 2 is considered new 
matter since it is not seen where the specification uses such a phrase in the application 
as filed. 

On page 8 of the specification starting on line 24, the specification states: 

The venturi flow through hole design 54 of the debris filter bottom nozzle 12 
was enhanced, from a manufacturing point of view, by optimizing the coolant 
flow paths through the nozzle flow plate 46. The straight bore flow holes, 
with single inlet chamfering that was described in the '507 patent 
[Shallenberger U.S. Patent 4,900,507], was replaced with double inlet 
chamfers 56 and a single outlet chamfer 58 to form the venturi 54 shown in 
Figure 5. The angles of the chamfers were optimized to provide the lowest 
pressure drop. In effect, they approximate a curved surface and streamline the 
flow through the holes 48. Controlling and inspecting the current geometry is 
difficult and expensive. The inventors have found, through computational 
fluid dynamics and experimentation, that as little as two straight chamfers, if 
configured properly, could develop flow similar to the curved geometry and 
result in a similar reduced pressure drop, with less cost. 

The specific angles and lengths of the chamfers are then set forth in the two 

tables appearing on page 9 of the specification and fully define the chamfers 

illustrated in Figure 5. Thus, the specification clearly states that as little as two 

straight chamfers could develop flow similar to the curved geometry of a normal 
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venturi, with less cost. Though the preferred embodiment employs two inlet 
chamfers, that does not preclude the use of three chamfers, with the concomitant 
additional manufacturing costs, provided that they are each straight rather than curved 
to avoid the additional expense of controlling a curved surface in the manufacturing 
process. 

In a response dated August 30, 2005, an amended Claim 1 described the flow 
through holes as having a profile substantially of a venturi with flaring at both ends, 
wherein the flaring at the lower face of said plate comprises a series of a plurality of 
discrete chamfers with adjacent chamfers at different angles to the axial direction of 
the fuel rods. That profile is specifically shown in Figure 5 and described on pages 8 
and 9 of the specification, as mentioned above. Nevertheless, the Examiner objected 
to this language in the Office Action mailed November 1 6, 2005. In response, 
Applicants amended Claim 1 in an attempt to cure the Examiner's objections by 
describing the same flow through profile employing different words to say the same 
thing. In Claim 1, the phrase "discrete chamfers with adjacent chamfers at different 
angles to the axial direction of the fuel rods'" was changed to "concentric countersinks 
of different included angles and depths into the coolant flow through hole." 
Applicants admit that the specification does not use the same exact words as the latter 
phrase, but it describes the same thing in different terms. Accordingly, the same 
should not be considered new matter. 

Independent Claims 12, in the response dated April 10, 2006, describes the 
flaring at the lower face of said plate as comprising "a series of a plurality of straight, 
discrete, adjacent chamfers with each adjacent chamfer at a different angle than 
another adjacent chamfer relative to the axial direction of the fuel rods." 
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Independent Claims 1 3, in the response dated April 10, 2006, also describes 
the flaring at the lower face of said plate as comprising "a series of a plurality of 
straight, discrete, adjacent chamfers with each adjacent chamfer at a different angle 
than another adjacent chamfer relative to the axial direction of the fuel rods." 

On page 1 1 of the Argument Section, Applicants stated that two different 
approaches were taken in Claims 1 and 12 to describe the flow through hole profile. 
Applicants considered either the approach of Claim 1 or that of Claim 12 to be 
equivalent in describing the invention. Applicants indicated that they were willing to 
conform the claims to either approach if the Examiner found either approach 
acceptable. However, obviously the Examiner did not find either approach 
acceptable, which is in part the reason for this appeal. 

Under Section 1 1 2, the Examiner also objected to the phrase "... wherein the 
flaring at the lower face of said plate comprises a series of a plurality of straight, 
discrete, adjacent chamfers with each adjacent chamfer at a different angle than 
another adjacent chamfer relative to the axial direction of said fuel rods." The 
Examiner considered the terms "straight", "adjacent"', "each", and "than another 
adjacent chamfer relative to" as new matter. For the reasons stated above, Applicants 
assert that these terms are not new matter, but are fully supported by the description 
provided on pages 8 and 9 of the specification and Figure 5. 

B. Claims L 2 and 4-17; rejected under 35 U.S.C. §112. First Paragraph - 
Enablement Requirement 

Claims 1 , 2 and 4-17 are rejected under 35 U.S.C. § 1 1 2, first paragraph, as 
failing to comply with the enablement requirement. In support of this rejection, the 
Examiner asserted that the limitation "... concentric countersinks of different 
included angles and depths into the coolant flow through hole" had no adequate 
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description nor enabling disclosure in the specification. Similarly, the Examiner 
asserted that the limitation "wherein the flaring at the lower face of said plate 
comprises a series of a plurality of straight, discrete, adjacent chamfers with each 
adjacent chamfer at a different angle than another adjacent chamfer relative to the 
axial direction of said fuel rods" had no adequate description or enabling disclosure in 
the specification. The response to the preceding rejection under 35 U.S.C. §112 
applies equally as well to this rejection in that pages 8 and 9 of the specification and 
Figure 5 fully describe the claimed contour of the flow through holes as claimed in 
Applicants' Claims 1, 2 and 4-17. 

Claim 1 describes the flaring of the flow through hole at the lower face of the 
lower nozzle plate as comprising a series of a plurality of concentric countersinks of 
different included angles and depths. On page 8 starting at line 24 the specification 
states: 

The venturi flowthrough hole design 54 of the debris filter bottom 
nozzle 1 2 was enhanced, from a manufacturing point of view, by 
optimizing the coolant flow paths through the nozzle flow plate 46. 
The straight bore flow holes, with single inlet chamfering that was 
described in the '507 patent, was replaced with double inlet 
chamfers 56 and a single outlet chamfer 58 to form the venturi 54 
shown in Figure 5. The angles of the chamfers were optimized to 
provide the lowest pressure drop. 

The angle and depth of each chamfer are fully described in the tables on 

page 9 and the paragraphs immediately preceding the tables identify which 

chamfers the figures in the table apply to. Figure 5 specifically shows the 

double chamfer at the inlet, the description provided on pages 8 and 9 of 

the specifications and the illustration provided in Figure 5 should make it 

clear that described flaring forms at least two concentric countersinks of 
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different included angles and depths. Thus it is respectfully asserted that 
this objection is improper and should be withdrawn. 

Claim 1 2 describes the flaring at the lower face of the plate as 
comprising a series of a plurality of straight, discrete, adjacent chamfers at 
a different angle than another adjacent chamfer relative to the axial 
direction of the fuel rods. Figure 5 clearly shows a series, i.e., one after 
the other, of plural, straight, discrete adjacent chamfers with the chamfers 
at different angles. The tables on page nine fully define the angles of the 
chamfers. Accordingly Applicants assert that the Claim 1 2 language is 
fully supported by the specification. 

Claim 1 3 describes the flow through holes as having a discrete, 
double chamfered inlet with each adjacent chamfer of the double 
chamfered inlet at a different angle than the other adjacent chamfer. As 
stated with regard to Claim 12 this characterization of the venturi inlet is 
completely supported by the description and tables on pages 8 and 9 of the 
specification and Figure 5. Accordingly this objection to Claim 13 should 
be similarly withdrawn. 

The foregoing objections applied to the dependent claims 2 and 4- 
17 should similarly be withdrawn for the above reasons given for the 
claims from which they depend. 

C. Claims 1, 2 and 4-17; rejected under 35 U.S.C. §112, second paragraph 

Claims 1, 2 and 4-17 are objected to under 35 U.S.C. §112, second paragraph 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which Applicants regard as the invention. In this regard, the Examiner 
asserted that Claims 1 and 12 are vague, indefinite and incomplete. The Examiner 
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believed it unclear what was encompassed by the limitation "a series" because the 
figures only show one or two chamfers. The Examiner asserted that the term "series" 
connotes a broader meaning than the two adjacent chamfers disclosed within the 
specification. Additionally, the Examiner asserted that "a series of a plurality of 
discrete chamfers does not connote any particular chamfers, per se; hence the metes 
and bounds of the claim are undefined." 

Webster's New Collegiate Dictionary defines "series" as a number of things or 
events of the same class coming one after another in spatial or temporal succession. 
"Plurality" is defined as the state of being plural. "Plural" is defined as relating to or 
consisting of or containing more than one, or more than one kind or class. The phrase 
"a series of a plurality" means more than one of a kind placed one after the other. The 
fact that the figures show only two chamfers should be irrelevant. The figures are 
used to describe the preferred embodiment, i.e., the preferred mode of practicing the 
invention, not necessarily the only mode. 

Additionally, the Examiner asserted that the phrase "a plurality of discrete 
chamfers" does not connote any particular chamfers per se, and thus the metes and 
bounds of the claim are undefined. The word "discrete" is defined by Webster's New 
Collegiate Dictionary as constituting a separate entity; individually distinct. The term 
"plurality" was previously defined. The result is more than one distinct chamfer, in 
this case separated by a change in angle as clearly defined by the angle values set 
forth on page 9 of the specification. 

The Examiner further asserted under this objection that the phrase "concentric 
countersinks of different included angles and depths into the coolant flow through 
hole" was vague and incomplete. The Examiner also objected to the phrase "... 
wherein the flaring at the lower face of said plate comprises a series of a plurality of 
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straight, discrete, adjacent chamfers with each adjacent chamfer at a different angle 
than another adjacent chamfer relative to the axial direction of said fuel rods." The 
same objection was made to the phrase "a series of a plurality." These latter 
objections are redundant with those set forth above and the response to the former 
objections presented above applies equally as well to these latter objections. 

More particularly with regard to Claim 1 the Examiner is apparently objecting 
to the phrase "a series of a plurality of concentric countersinks of different included 
angles and depths into the coolant flow through hole " as being vague and incomplete. 
The phrase "a series of a plurality'' was discussed above. The term concentric has the 
common meaning of having a common axis (Websters New Collegiate Dictionary). A 
countersink is defined by Websters Third New International Dictionary as "a funnel- 
shaped enlargement at the outer end of a drilled hole.. The phrase "of different 
included angles" means that the sidewalls of the countersinks are at different angles to 
their common axis. It is not clear how the foregoing description can be considered 
either vague or incomplete. Therefore it is respectfully requested that the objection be 
withdrawn. 

More particularly with regard to Claim 12 the Examiner is apparently 
objecting to the phrase "a plurality of straight, discrete, adjacent chamfers with each 
adjacent chamfer at a different angle than another adjacent chamfer relative to the 
axial direction of said fuel rods ". From the foregoing definitions it should be 
apparent that this language describes an inlet having more than one chamfered inlet 
section adjacent each other and at different angles to the axial direction of the fuel 
rods, which is exactly what is described on pages 8 and 9 of the specification and 
shown in Figure 5. Therefore it is not clear how this phrase can rightfully be 
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considered vague and incomplete. Accordingly, it is respectfully requested that this 
objection be similarly withdrawn. 

More particularly with regard to Claim 13 the Examiner is apparently 
objecting to the phrase "art least some of said coolant flow through holes having a 
discrete, double chamfered inlet with each adjacent chamfer of the double chamfered 
inlet at a different angle than the other adjacent chamfer relative to the axial 
direction of said fuel rods ". All three objected to phrases are describing the same 
feature in different terms, but fully reflect what is described on pages 8 and 9 of the 
specification and shown in Figure 5. Therefore this objection to Claim 13 is 
improper and should be similarly withdrawn. 

The objections to the dependent claims 2, 4-1 1 and 14-17 are predicated on the 
objections to the corresponding independent claims and should similarly be 
withdrawn. 

II. Claim Rejections Under 35 U.S.C. §103 

Authority in support of Applicants position set forth below: 
The three-pronged test required for finding a prima facie case of obviousness under 
35 U.S.C. § 103(a) is: 

a) First, there must be some suggestion or motivation, either in the 
references themselves, or the knowledge of one skilled in the art, to modify the 
references or to combine reference teaching; 

b) Second, there must be a reasonable expectation of success; and 

finally, 

c) The prior art references must teach or suggest all the claimed 

limitations. 
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Each of these three prongs must be found in the prior art and not based on 
Applicant's disclosure. In Re: Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 
1991);M.P.E.P.2142. 

The initial burden is on the Examiner to provide some suggestion of the 
desirability of doing what the inventor has done. "To support the conclusion that the 
claimed invention is directed to obvious subject matter, either the references must 
expressly or impliedly suggest the claimed invention or the Examiner must present a 
convincing line of reasoning as to why the artisan would have found the claimed 
invention to have been obvious in light of the teachings of the references." Ex Parte 
Clapp, 227 USPQ 972, 973 (Board of Appeals and Interferences 1985); 
M.P.E.P.2142. In the foregoing arguments, Applicants have shown where the 
Examiner has not carried that burden. 

The Court of Appeals for the Federal Circuit in In Re Bell, 991 F.2d 781 , 26 

USPQ2d 1529 (C.A.F.C. 4/20/93) stated: 

Obviousness cannot be established by combining the teachings of the prior art 
to produce the claimed invention absent some teaching or suggestion 
supporting the combination. 

The Court of Appeals for the Federal Circuit further stated in In Re Fritch, 972 

F.2d 1260, 23 USPQ2d 1780 (C.A.F.C. 8/1 1/92) that: 

The mere fact that the prior art may be modified in the manner suggested by 
the Examiner does not make the modification obvious unless the prior art 
suggested the desirability of the modification . . . here, the Examiner relied 
upon hindsight to arrive at the determination of obvious. It is impermissible to 
use the claimed invention as an instruction manual or "template" to piece 
together the teachings of the prior art so that the claimed invention is rendered 
obvious. This Court has stated that "[o]ne cannot use hindsight reconstruction 
to pick and choose among isolated disclosures in the prior art to deprecate the 
claimed invention. 

Evidentiary Support for Applicants Position : 
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In support of the non-obviousness of Applicants' claims Applicants offered 
two Declarations under 37 CFR 1.132 of Michael Y. Young , which are attached 
hereto in the Evidence Appendix. In paragraph 1 of the Office Action, the Examiner 
reaffirms his position of not giving any patentable weight to the original and 
supplemental 132 declarations of Michael Y. Young as being opinionated 
declarations. In the original declaration, Mr. Young set forth his credentials as an 
expert in fuel assembly manufacture. In a supplemental declaration dated April 6, 
2006, Mr. Young specifically stated in paragraph 7 that Westinghouse's test results 
have shown that the double chamfered inlet of the instant invention has been found 
not to adversely impact the benefit of the venturi profile in the bottom nozzle coolant 
flow holes, but provides a significant manufacturing savings over the normal venturi 
gradient profile between the inlet and outlet of the venturi flow holes. In refusing to 
give patentable weight to Mr. Young's statements, the Examiner is substituting his 
opinion for the opinion of an expert. 

In the Board of Appeals and Interferences decision in Ex Parte Bruce A. 
Green and Gary W. Zlotnick (Appeal No. 94-1 61 A), the Board stated, "The 
Examiner's opinion to the contrary is just that, opinion, which the Examiner 
erroneously substitutes for that of an expert in the art" citing In Re Zeidler, 682 F.2d 
961, 967, 215 USPQ 490, 494 (C.C.P.A. 1982). Furthermore, Section 7 of Mr. 
Young's supplemental declaration, as well as many of the other sections of the 
declaration, are not merely statements of opinion, but are sworn statements of fact. 

The rejections under 35 U.S.C. §103 and Applicants" response: 

A. Claims 1, 2 and 7-12 are rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Shallenberger (4,900,507) in view of any of U.S. Patents 4,997,621 
to Johansson et al. ('621), U.S. Patent 5,528,640 to Johansson et al. ('640), U.S. 
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Patent 5,473,650 to Johansson ('650) or U.S. Patent 5,488,634 to Johansson et al. 
('634). 

1 . Claim 1 . As noted in the specification, Claim 1 is an 
improvement over the Shallenberger design. The improvement comprising wherein at 
least some of said coolant flow through holes 54 having a profile substantially of a 
venturi with flaring at both ends, wherein the flaring 56 at the lower face of said plate 
46 comprises a series of a plurality of concentric countersinks 56 of different included 
angles and depths into the coolant flow through hole 54. Shallenberger, as shown by 
reference character 50 in Figure 7 and the corresponding description in Column 6 
starting at Line 56 provides a single inlet chamfer or countersink with no outlet 
chamfer. 

Each of the Johansson et al. references are directed to a boiling water reactor 
fuel assembly while Applicants* and Shallenberger* s inventions are directed to a 
pressurized water reactor fuel assembly. While the Examiner has not given any 
patentable weight to the recitation of a pressurized water reactor in the preamble, it 
should be appreciated that such a recitation modifies each of the elements of the fuel 
assembly, such as the support grids and control rods, which take on an entirely 
different form for a pressurized water reactor fuel assembly than they would for a 
boiling water reactor fuel assembly. The hydrodynamics for the two are completely 
different because the boiling water reactor fuel assembly is a canned fuel assembly 
with no cross-flow between assemblies within the core. In contrast, a pressurized 
water reactor fuel assembly has an open lattice with mixing vanes that promote a 
cross-flow of coolant among fuel assemblies within the core. Accordingly, the 
pressure drop experienced in both assemblies is completely different. 
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It should be appreciated that in a boiling water reactor fuel assembly, the 

lower nozzle is referred to as the lower tie plate. In the '621 patent, starting at Line 3 

in Column 7, the reference states: 

The increased pressure drop through the tie plate causes a more uniform 
distribution of flow. Referring to Figure 4, the jet coming from the nose piece 
encounters a higher resistance at the tie plate, which causes the jet to spread to 
the outer edges of the tie plate. It has been found by experimentation that the 
high pressure drop lower tie plate disclosed here causes nearly uniform flow 
across the entire bottom of the fuel bundle. Thus, it will be understood that in 
addition to providing a greater pressure drop on the passage of the coolant 50 
through the lower tie plate L, the disclosed invention utilizes the energy of the 
pressure drop to produce a more uniform and even flow immediately adjacent 
the lower tie plate. 

Uniform distribution of the flow in a boiling water reactor fuel assembly is 

particularly important because the fuel assembly is confined at its periphery by the 

can. Accordingly, there is little, if any, cross-flow among fuel assemblies. This is in 

contrast to a pressurized water reactor assembly where cross-flow throughout the 

assembly and the core is promoted by mixing vanes and open sides between grids. 

The preferred embodiment of the '621 patent employs a rounded inlet to the flow 

through holes through the tie plate. In Column 7 starting at Line 24, referring to 

Figure 5E, the reference describes an alternate embodiment in which: 

The entrance to the lower aperture has a small chamfer 95 instead of a large 
radius. The small chamfer will cause a greater pressure drop. However, the 
increase in pressure drop is highly sensitive to the amount of chamfer. 
Therefore, it is more difficult to obtain a controlled pressure drop than in the 
preferred embodiment [rounded inlet]. 

Thus, the objective of the '631 patent in providing a controlled increase in pressure 

drop to obtain uniform flow is contrary to Applicants' objective of reducing the 

pressure drop and thus the reference teaches away from Applicants' invention. There 

is no teaching in the reference of flaring at both ends, nor is there any teaching of the 

flaring at the lower face of the nozzle plate that comprises a series of a plurality of 
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concentric countersinks of different included angles and depths into the coolant flow 
through hole. Furthermore, stated another way, there is no teaching in the reference 
to the coolant flow holes having a discrete, double chamfered inlet with each adjacent 
chamfer of the double chamfered inlet at a different angle than the other adjacent 
chamfer relative to the axial direction of said fuel rods. 

The '640 patent describes a debris catcher bottom nozzle for a boiling water 
reactor that is formed by a pair of superposed plates having a plurality of holes of 
substantially the same size, shape and pitch but wherein the holes of one of the pair of 
plates are offset from the holes of the other of the pair of plates by 1/2 the hole pitch. 
While discussing the holes in the plates, the reference states in Column 6 starting at 
Line 66 that: 

Each hole 44 is essentially square in shape, with rounded corners 56. The 
holes are arranged in parallel rows in each of two perpendicular directions and 
are interconnected by a plurality of webs of ligaments 58 of uniform shape and 
thickness. As best seen in Figure 6, the webs or ligaments 58 have rounded 
upper and lower edges 60, 62, respectively, for minimization of flow 
resistance. 

Figure 1 3 best shows the offset between the upper and lower flow channels that are 

defined by the webs 58 and 80 with a Gap there between. As explained in Column 7 

starting at Line 45, the Gap controls the extent of pressure drop. As with the '621 

reference, the '640 reference recognizes the need in a BWR to maintain the pressure 

drop where it states in Column 2 starting at Line 55 that: 

Finally, through the fuel bundle itself - from the exit of the lower tie plate 
assembly to the exit at the upper tie plate assembly - about 1 1 psi of pressure 
drop usually occurs. When new fuel bundles are introduced into the reactor 
core, these flow resistances must be preserved [emphasis added]. Otherwise, 
the coolant/moderator flow distribution could be compromised among the 
various types of fuel in the reactor core. 

It should be noted that the '640 patent also teaches square channels rather than 
the rounded channel of a venturi (Column 6 starting at Line 66.) The reference thus 
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not only teaches away from Applicants' invention, the flow through holes of the '640 
reference do not have a profile substantially of a venturi and definitely do not have a 
flaring at the lower face of the nozzle comprising a series of a plurality of concentric 
countersinks of different included angles and depths. Furthermore, the reference does 
not teach that the flaring of the lower face of the nozzle plate comprise a series of a 
plurality of straight, discrete, adjacent chamfers with each adjacent chamfer at a 
different angle than another adjacent chamfer relative to the axial direction of said 
fuel rods. 

The '650 patent also teaches a boiling water reactor tie plate having openings 
for the flow of coolant. The patent also acknowledges the need to maintain a 
relatively large pressure drop to assure the uniform distribution of coolant moderator 
flow through the many fuel bundles within the core. The patent recognizes changes 
that have been made to improve the fuel assemblies over time, such as increasing the 
number of fuel rods with reduced diameters, that results in an increase in pressure 
drop within the main portion of the assembly. Therefore, the '650 reference strives to 
make up for that increased pressure drop by reducing the pressure drop within the 
lower tie plate. The flow through openings are formed in the lower surface of the tie 
plate between bosses 36 that support the fuel rods. The bosses are connected by webs 
38 that have the flow through openings 42 defined in part by convex portions of 
adjacent bosses, and intervening web portion between the adjacent bosses, marginal 
edges of a pair of ribs 52 and the marginal edges of the ribs 54 (Column 8, Lines 7 
et seq.) The openings 42 are generally U-shaped in plan. The legs of the generally U- 
shaped opening extend toward the center of the square matrix defined by the bosses 
36 or towards the center of the central region 50, which is the hub of the web 38 
(Column 8, Lines 17-22). Below the throat 56, which is defined as the narrowest 
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point of the flow through opening 42, and at the entrance of each of the openings 42, 
there is provided a radius 58 along the margin of each U-shaped opening (Column 8, 
Line 29-31). Thus the flow through openings of the '650 patent are not venturi-like at 
all, but merely have rounded edges at the inlets. 

The '634 patent also describes a unitary one-piece lower tie plate grid for a 
boiling water reactor, having a lower portion and an upper portion for supporting the 
fuel rods. The lower tie plate grid includes cylindrical boss portions extending 
upwardly from the lower grid portion and arranged in square matrices for receiving 
the lower end plugs of the fuel rods. Web portions extending upwardly from the 
lower tie plate portion interconnect the boss portions along the sides of the matrices 
much like the '650 patent. The lower grid portions include a plurality of openings 
which open into the flow spaces defined by the convex portion of the bosses and the 
webs within each square matrix of the upper portion of the tie plate. Coolant flows 
through the openings into the flow spaces for further flow upwardly about the fuel 
rods. The openings are radiused adjacent their lower ends and have divergent 
sidewalls downstream of the throat area to define a flow venturi. However, the profile 
of the venturi does not have flaring ends wherein the flaring at the lower face of the 
tie plate comprises a series of a plurality of concentric countersinks of different 
included angles and depths into the coolant flow through hole. In paragraph 7 of the 
Office Action of November 16, 2005, which the Examiner incorporated by reference 
into the Office Action of July 1 8, 2006, the Examiner relied upon Figure 5 of the '634 
patent, Figures 13, 15, 17 of the '640 patent, Figure 5 of the '650 patent and Figure 
5E of the '621 patent as showing discrete chamfers at the inlet of the flow through 
hole. With one exception, each of the cited figures shows a rounded inlet which is 
clearly not formed from a series of a plurality of concentric countersinks of different 



25 



included angles and depths into the coolant flow through hole. The one exception is 
Figure 5E of the '621 patent which shows a single chamfer at the inlet and 
accordingly, does not meet this limitation as well. 

The Examiner relies upon the argument that the curved surface is made up of a 
large number of straight, discrete, adjacent points and therefore falls within the scope 
of the claim language. While Claim 1 has been amended to recite in different terms 
the same structure, the original language of Claim 1 appears in varying forms in 
independent Claims 12 and 13. Thus, it is worthwhile addressing the Examiner's 
argument. While the curved surface may be made up of an infinite number of points, 
and while the tangent of any of those points might be considered straight, the curve 
itself is not made up of a plurality of straight, discrete, adjacent chamfers and it is 
believed a stretch of the definition of chamfer to call any of those points a chamfer. A 
"chamfer" is defined in Webster's New Collegiate Dictionary as a beveled edge. 

2. Claim 2 . Claim 2 is dependent on Claim 1 and further defines 
the flow through hole as having a chamfer in the outlet end. As previously stated, 
Shallenberger shows a single chamfer at the inlet with no chamfer at the outlet. 
Neither the '621 patent, the '650 patent, the '634 patent or the '640 patent describe, 
teach or show a chamfer at the outlet. The closest art is found in Figure 5D of the 
'621 patent which shows a chamfer slightly less than midway through the flow 
through hole. Thus, the reference does not teach a chamfer at the outlet. The 
corresponding discussion can be found in Column 7 starting at Line 17, which is a 
continuation of a discussion of a variation of a two-step flow hole that is started in 
Column 6 starting at Line 28. Accordingly, Claim 2 distinguishes for the individual 
limitation that introduces and should be considered patentable over the references. 
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3. Claims 7-1 1 . Claims 7-11 are either directly or indirectly 
dependent upon Claim 1 and distinguish over the references for the reasons given 
with regard to Claim 1 . 

4. Claim 12 . Claim 12 calls for a debris filter bottom nozzle with 
flow through holes having a profile substantially of a venturi with flaring at both ends 
wherein the flaring at the lower face comprises a series of a plurality of straight, 
discrete, adjacent chamfers with each adjacent chamfer at a different angle than 
another adjacent chamfer relative to the axial direction of said fuel rods. Thus, Claim 
12 calls for the same flow through hole profile described in Claim 1, in different 

^ terms, and therefore distinguishes for the reasons previously noted for Claim 1 . 

B. Claims 4, 6 and 13-17 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Shallenberger as modified by any of the '621, '640, '650, or '634 
patents as applied to Claims 1, 2 and 7-12 above, further in view of the teachings of 
the Mechanical Engineers' Handbook , Sixth Edition, McGraw-Hill Book Company, 
Inc., copyright 1958. The relevant teachings of Shallenberger and the Johansson et al. 
references have been fully set forth above. As previously stated, Figure 7 of 
Shallenberger and Figure 5E of the '621 patent are the closest art cited in that they 
each show a single inlet chamfer and none of the references thus far applied show an 
outlet chamfer. The Mechanical Engineers' Handbook section referenced discusses 
the properties of liquids in motion and general considerations regarding flow. The 
sections cited by the Examiner more particularly deal with discharges through nozzles 
and make short references to a venturi meter. The corresponding passages discuss the 
velocity head and flow through different nozzles. On page 3-63, the reference 
discusses the value of an average good, smooth, rounded orifice as compared to one 
of poor curvature, with one of poor curvature causing contraction and cross currents 
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with a significantly lower Hamilton Smith's coefficient. On page 3-64, the reference 
discusses that rounding or beveling a sharp upstream edge even slightly increases the 
discharge of an orifice. On the same page, the sections on "Obtainable Precision" and 
"Submergence or Discharge Under Water" show that the upstream environment of an 
orifice significantly affects the discharge and flow characteristics. Nothing in the 
cited text would lead one of ordinary skill to apply a venturi design to the lower 
nozzle of a fuel assembly. However, if one did, the Mechanical Engineers' Handbook 
would validate the approach taken in the Johansson et al. references in providing a 
rounded inlet and outlet. There is no mention in any of the reference of employing a 
multiple chamfered inlet in combination with a chamfered outlet. Furthermore, none 
of the references teach the impact of such a design on the manufacturing process. 

1 . Claim 4 . Claim 4 is dependent upon Claim 1 and distinguishes 
over Shallenberger and the Johansson references for the reasons noted above. As 
stated in the previous paragraph, the Mechanical Engineers' Handbook does not cure 
the deficiencies previously noted for Shallenberger and the Johansson et al. 
references. 

2. Claim 6 . Claim 6 is dependent upon Claim 4 and specifies the 
specific angles of the chamfers with regard to the axis of flow, which is neither 
described, taught or shown in Shallenberger or in any of the Johansson et al. 
references, nor described in the Mechanical Engineers' Handbook . As mentioned at 
the bottom of page 8 and the top of page 9 of the specification, the inventors have 
found through computational fluid dynamics and experimentation that as little as two 
straight chamfers, if configured properly, could develop flow similar to the curved 
geometry and result in a similar reduced pressure drop, with much less manufacturing 
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cost. None of these angles are described, shown or taught in any of the foregoing 
references. 

3. Claim 13 . Claim 13 is an independent claim that calls for at 
least some of the coolant flow through holes having a discrete double chamfered inlet 
with adjacent chamfers at different angles to the axial direction of the fuel rods. As 
previously stated, none of the cited references to Shallenberger, Johansson et al. or the 
Mechanical Engineers' Handbook show the combination of a double chamfered inlet 
and chamfered outlet. Accordingly, Applicants' Claim 13 should not be considered 
obvious over the reference. 

4. Claims 14 and 15 . Claim 14 is dependent upon Claim 13 and 
calls for the double chamfered inlet approximating a curved surface. Claim 1 5 is 
dependent upon Claim 13 and further defines that all of the coolant flow holes not 
associated with a guide thimble include the double chamfered inlet. Claims 14 and 15 
distinguish for the reasons noted for Claim 1 3 and should be similarly allowable. 

5. Claims 16 and 17 . Claims 1 6 and 1 7 are dependent upon Claim 
13 and set forth the specific angles and depths of the chamfers. As stated with regard 
to Claim 6, none of these angles are described, taught or shown in any of the cited 
references. Accordingly, Claims 16 and 17 should be allowable for the individual 
limitations that they introduce. 

C. Claims 1, 2, 4 and 6-17 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Shallenberger in view of either the Mechanical Engineering 
Handbook , CRC Press LLC, copyright 1999, or the Industrial Burners Handbook , 
CRC Press LLC, copyright 2003, or the Mechanical Engineers' Handbook , Sixth 
Edition, McGraw-Hill Book Company, Inc. copyright 1958. 
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The cited section in the Mechanical Engineering Handbook , CRC Press LLC, 

copyright 1999, is entitled "Venturis" in the chapter on Fluid Dynamics. The excerpt 

provided by the Examiner is a small portion of that section and does not give the 

entire context. The first paragraph reads: 

Venturi meters are generally made from castings machined to close tolerances 
to duplicate the performance of the standard design, so they are heavy, bulky, 
and expensive. The conical diffuser section downstream from the throat gives 
excellent pressure recovery; overall head loss is low. Venturi meters are self- 
cleaning because of their smooth internal contours. 

The remaining paragraph and a half discusses the high discharge coefficients 
and the sizing of the meter. It is not clear from any of these teachings that the benefits 
of a conical diffuser section at the outlet would not be negated by the obstruction of 
the lower-most grid in the path of the exiting flow. There is clearly no teaching or 
suggestion in the excerpt of the Mechanical Engineering Handbook , CRC Press LLC, 
1999, to employing a conical diffuser section to the outlet of a flow through hole in 
the lower nozzle of a pressurized water reactor fuel assembly. Furthermore, there is 
no teaching or suggestion in Shallenberger to such an arrangement nevertheless in 
combination with a multiple chamfered inlet as called for in Applicants' claims. 

While the Industrial Burners Handbook , CRC Press LLC, copyright 2003 
discusses fluid flow in Chapter 3, it does so in an entirely different environment. It is 
respectfully asserted that one of ordinary skill in the nuclear art would not go to the 
Industrial Burners Handbook for ideas to resolve issues with regard to the pressure 
drop in or the manufacturability of the lower nozzle of a pressurized water reactor fuel 
assembly. Nevertheless, for the purpose of this response, the relevant Section 3.3.3 
will be discussed. The section discusses the eduction process commonly carried out 
by systems known as eductors or jet pumps. Jet pumps are not commonly used within 
the core of a pressurized water reactors, though they are employed within the reactor 
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vessels of boiling water reactors. The reference states that it is common to see more 
complex venturi designs in the burner art. The inlet typically consists of a well- 
rounded bell design to reduce pressure losses as the secondary gas enters into the 
eductor system. Reducing pressure losses improves entrainment performance which 
can be critical to pre-mixed burners. The relative dimensions of the venturi throat 
downstream of the inlet is also critical to the entrainment performance of the eductor 
system. Located just downstream of the venturi throat is the diffuser section, which is 
conical in shape and provides a transition from the venturi throat to the downstream 
section. Typically, diffusers are designed with small transition angles to provide 
smooth flow in order to reduce the pressure losses as gas flows from the throat to the 
downstream section. The downstream section can be a straight pipe or can be quite 
complex, consisting of a variety of fittings. The reference states: 

Usually, in the burner industry, the outlet of the downstream section consists 
of a tip. There are a variety of tips used in the burner industry, depending on 
the design application. The pressure loss associated with the flowing gas 
through the downstream section and tip can have a major influence on the 
design and performance of an eductor system. 

It's not clear what the Industrial Burners Handbook adds to the teachings 
provided by the Mechanical Engineering Handbook , CRC Press LLC, 1999. The 
Mechanical Engineers' Handbook , Sixth Edition, McGraw-Hill Book Company, Inc. 
copyright 1958, has already been discussed above. 

The Tucker et al. reference is concerned with maintaining a laminar flow in an 
elongated fluid passage within a device with parallel opposed sides and a flared entry 
portion leading to a portion of constant cross-section. The device is employed for 
measuring fluid flow rate and/or viscosity. The device is said to differ from other 
known apparatus in that the geometry of the entry portion into a substantially constant 
cross-section passage or passages is defined in terms of a "figure of merit" by means 
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of a test which may be readily conducted by those skilled in the art. The figure of 

merit can determine the relative suitability of the inlet design for maintaining laminar 

flow through the long section of constant cross-section. Figures 5 to 16 are section 

side views of different entry portions to that of Figure 2, some of which are suitable 

and others of which are unsuitable for use with the Tucker invention for the purpose 

of measuring fluid flow rate and/or viscosity. Figure 2 shows a flared rounded entry 

portion 12. Figure 1 1 shows a single chamfered inlet and the corresponding 

description in Column 17 starting at Line 37 states: 

In Figure 1 1 , there is shown a fluid passage 2 in accordance with the present 
invention having a chamfered inlet portion. Any depth D will give an 
improvement over the squared inlet portion shown in Figure 8. Figures 13, 14 
and 16 show that any rounding of the chamfered section provides further 
improvement over the squared inlet portion shown in Figure 8. 

Figure 15 of the reference shows a double chamfered inlet and states in Column 17 

starting at Line 63 that: 

In Figure 15 there is shown a fluid passage 2 according to the present 
invention having a double chamfered inlet portion with upstream angle having 
a steeper angle than the downstream chamfer. Such double chamfering of the 
inlet would also improve the figure of merit relative to the entry portion in 
Figure 1 1 provided that the angle of the second chamfer is not steeper than the 
angle of the single chamfer of Figure 1 1 . 

Figure 16 shows a rounded, flared entry portion where the radius of curvature 
of the flare changes in magnitude over at least a portion of the inlet length. The 
reference states that the flow velocity gradients throughout the flared entry portion 
may be minimized by appropriately contouring the inlet portion in this manner. The 
gradual and continuous increase in the radius of curvature of the flare in the direction 
for fluid flow gives good results in terms of the figure of merit. 
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Thus, even if one was to apply the teachings of Tucker et al. to Shallenberger, 
Tucker et al. would lead one to the use of rounded inlets as provided in Johansson et 
al. It does not appear that the outlet was a consideration of Tucker et al.'s 

1 . Claim 1 . Thus in view of the foregoing it should not rightfully be 
considered obvious to combine the teachings of Shallenberger in view of either the 
Mechanical Engineering Handbook , CRC Press LLC, copyright 1999, or the 
Industrial Burners Handbook , CRC Press LLC, copyright 2003, or the Mechanical 
Engineers' Handbook , Sixth Edition, McGraw-Hill Book Company, Inc. copyright 
1958, to design the flow through hole of the top plate of a fuel assembly bottom 
nozzle for a pressurized water reactor to have a profile that comprises a plurality of 
concentric countersinks of different included angles and depths into the coolant flow 
through hole as claimed in Applicants" Claim 1 . 

2. Claim 2. Furthermore, in view of the foregoing it should not rightfully 
be considered obvious to combine the teachings of Shallenberger in view of either the 
Mechanical Engineering Handbook , CRC Press LLC, copyright 1 999, or the 
Industrial Burners Handbook , CRC Press LLC, copyright 2003, or the Mechanical 
Engineers' Handbook , Sixth Edition, McGraw-Hill Book Company, Inc. copyright 
1958 to design the flow through hole that combines the flow through hole profile of 
Claim 1 in combination with an exit chamfer as called for in Claim 2. That is 
especially the case when none of the cited references teach the combination or even 
suggest the combination of such teachings. 

3. Claim 4. Claim 4 is dependent on Claim 1 and distinguishes for the 
reasons noted for Claim 1 above. 

4. Claim 6. Claim 6 sets forth the particular optimum parameters for 
the Chamfers which are not described, taught or shown in any of the references of 
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record and further distinguish for the individual limitations that it introduces. 
Accordingly, Claim 6 should not rightfully be considered obvious over the teachings 
of Shallenberger in view of either the Mechanical Engineering Handbook , CRC Press 
LLC, copyright 1999, or the Industrial Burners Handbook , CRC Press LLC, copyright 
2003, or the Mechanical Engineers' Handbook , Sixth Edition, McGraw-Hill Book 
Company, Inc. copyright 1958. 

5. Claims 7-11. Claims 7-1 1 are either directly or indirectly dependent 
on Claim 1 and distinguish for the reasons noted for Claim 1 . 

6. Claim 12. Claim 1 2 defines the profile of a flow through hole in the 
top plate of a lower nozzle of a pressurized reactor fuel assembly as comprising a 
series of a plurality of straight, discrete, adjacent chamfers with each adjacent chamfer 
at a different angle than another adjacent chamfer relative to the axial direction of said 
fuel rods. Claim 12 distinguishes for the reasons noted above for Claim 1 and should 
not rightfully be considered obvious over the teachings of Shallenberger in view of 
either the Mechanical Engineering Handbook , CRC Press LLC, copyright 1999, or the 
Industrial Burners Handbook , CRC Press LLC, copyright 2003, or the Mechanical 
Engineers' Handbook , Sixth Edition, McGraw-Hill Book Company, Inc. copyright 
1958. 

7. Claim 13. Claim 13 calls for a pressurized water reactor fuel assembly 
having flow through holes in the upper plate of the bottom nozzle having a profile 
comprising a discrete, double chamfered inlet with each adjacent chamfer of the 
double chamfered inlet at a different angle than the other adjacent chamfer relative to 
the axial direction of the fuel rods. Claim 13 similarly distinguishes for the reasons 
noted for Claim 1 , above and should not rightfully be considered obvious over 
Shallenberger in view of either the Mechanical Engineering Handbook , CRC Press 
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LLC, copyright 1999, or the Industrial Burners Handbook , CRC Press LLC, copyright 
2003, or the Mechanical Engineers' Handbook , Sixth Edition, McGraw-Hill Book 
Company, Inc. copyright 1958. 

8. Claim 16. Claim 16 calls for the specific parameters of the inlet 
chamfers, which are not described or taught in any of the references of record and, 
therefore should not rightfully be considered obvious over Shallenberger in view of 
either the Mechanical Engineering Handbook , CRC Press LLC, copyright 1999, or the 
Industrial Burners Handbook , CRC Press LLC, copyright 2003, or the Mechanical 
Engineers' Handbook , Sixth Edition, McGraw-Hill Book Company, Inc. copyright 
1958. 

9. Claim 17. Claim 1 7 calls for the parameters of the inlet chamfers 
called for in Claim 6 and distinguishes for the reasons noted above for Claim 6. 

Accordingly, Claims 1, 2, 4 and 6-17, which were discussed above, should not 
rightfully be considered obvious over Shallenberger, in view of the Mechanical 
Engineering Handbook , CRC Press LLC, copyright 1 999, or the Industrial Burners 
Handbook , CRC Press LLC, copyright 2003, or the Mechanical Engineers' 
Handbook , Sixth Edition, McGraw-Hill Book Company, Inc., copyright 1958, and 
further in view of either Mechanical Engineers' Handbook , Sixth Edition, McGraw- 
Hill Book Company, Inc., copyright 1958 or Tucker, et al. 

D. Claim 5 . Claim 5 is rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Shallenberger in view of the teachings of Chapter 42, Fluid 
Measurements of the Engineering Handbook , CRC Press LLC, copyright 2000. 
Claim 5 specifies the specific angles of the chamfers relative to the axis of flow. The 
Examiner asserted that the inlet Chamfer A falls within the range set forth in 
Shallenberger in the rejection of Section 10 of the Office Action. Shallenberger 
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discloses a single inlet chamfer forming an angle of about 12-15°. Chamfer A, which 

is located directly at the inlet and corresponds most closely to Shallenberger's 

chamfer, is specified in Claim 5 to be approximately 35°. As previously stated, 

Shallenberger does not describe, teach or show a double chamfered inlet. The only 

chamfered inlet shown in the Johansson et al. patents is provided with regard to 

Figure 5E in the '621 patent which also shows a single chamfered inlet; however, no 

angle of the chamfer is described, taught or shown. The Mechanical Engineers' 

Handbook , copyright 1958, does not discuss any chamfer angles. The only reference 

to double chamfer angles is not found in the references cited in Section 10 of the 

Office Action but may be found in Tucker et al. with regard to the description of 

Figure 15 in Column 17 starting at Line 66 where the reference states: 

Such double chamfering of the inlet portion would also improve the figure of 
merit relative to the entry portion in Figure 1 1 provided that the angle of the 
second chamfer is not steeper than the angle of the single chamfer of 
Figure 1 1 . 

The angle of the single chamfer of Figure 1 1 is not disclosed. However, the 
single chamfer of Shallenberger is about 12-15° while the second chamfer of Claim 5 
may be between 12 and 18°. Accordingly, the second chamfer of Claim 5 may well 
be steeper than the single chamfer of Shallenberger, contrary to the teachings of 
Tucker et al. Furthermore, the teachings of the angle of the diffuser between 5 and 
1 5° in the Engineering Handbook , CRC Press LLC, 2000, is not at the outlet as called 
for in Claim 5. Accordingly, Claim 5 should not rightfully be considered obvious 
over Shallenberger, and further in view of the teachings of Chapter 42, Fluid 
Measurements, of The Engineering Handbook , CRC Press LLC, copyright 2000. 

E. In regard to all the foregoing § 1 03 rejections It is respectfully asserted 
that the Examiner is using hindsight reconstruction to pick and choose among isolated 
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disclosures in the many pieces of prior art the Examiner has cited to deprecate the 

claimed invention, which should be, and is, impermissible. 

Conclusion 

Accordingly, in view of the foregoing, Appellants respectfully request that the 
Board reverse the Examiner's rejections under 35 U.S.C. §§112 and 103(a). It is 
submitted that Claims 1-2 and 4-17 are patentable over the prior art and satisfy the 
formal requirements of the patent laws. Therefore, it is requested that the Board 
reverse the Examiner's rejections of Claims 1-2 and 4-17 and remand the application 
to the Examiner for the issuance of a Notice of Allowance. 



Respectfully submitted, 




Daniel C. Abeles 
Registration No. 25,822 
Eckert Seamans Cherin & Mellott, LLC 
600 Grant Street, 44th Floor 
Pittsburgh, PA 15219 
Attorney for Applicant 
(412) 566-1295 
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CLAIMS APPENDIX 



Listing of Claims : 

1 . A fuel assembly for a pressurized water nuclear reactor including a plurality of 
elongated nuclear fuel rods having an extended axial length, at least a lowermost grid 
supporting said fuel rods in an organized array and having unoccupied spaces defined 
therein adapted to allow flow of fluid coolant therethrough and past said fuel rods 
when said fuel assembly is installed in the nuclear reactor and a plurality of guide 
thimbles extending along said fuel rods through and supporting said grid, a debris 
filter bottom nozzle disposed below said grid, below lower ends of said fuel rods, 
supporting said guide thimbles and adapted to allow flow of fluid coolant into said 
fuel assembly, said debris filter bottom nozzle comprising a substantially horizontal 
plate extending substantially transverse to the axis of the fuel rods and having an 
upper face directed toward said lowermost grid, said upper face of said plate having 
defined therethrough at least two different hole designs, the first hole design being a 
plurality of holes receiving lower ends of said guide thimbles where they are 
supported by said plate and the second hole design being a plurality of flow through 
holes extending completely through said plate for the passage of coolant fluid from a 
lower face of said plate to the upper face of said plate, each of said coolant flow 
through holes extending substantially in the axial direction of said fuel rods, in fluid 
communication with said unoccupied spaces, and in the extended direction at least 
some of said coolant flow through holes having a profile substantially of a venturi 
with flaring at both ends, wherein the flaring at the lower face of said plate comprises 
a series of a plurality of concentric countersinks of different included angles and 
depths into the coolant flow through hole. 

2. The nuclear fuel assembly of Claim 1 wherein said coolant flow through holes 
having a profile substantially of a venturi have an inlet end in the lower face of said 
plate and an outlet end in the upper face of said plate wherein the venturi is 
substantially formed by the concentric countersinks of different included angles and 
depths into the coolant flow through hole in said inlet and a chamfer in said outlet 
end. 

3. (canceled) 
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4. The nuclear fuel assembly of Claim 1 wherein the inlet chamfers approximates 
a curved surface. 

5. The nuclear fuel assembly of Claim 4 wherein the chamfers have the 
following dimensions and angles relative to a flow axis of the flow through hole 
where Chamfer A is the chamfer closest to the inlet, Chamfer B is the chamfer 
adjacent Chamfer A and Chamfer C is at the outlet of the flow through holes. 





Angle 


Nominal 
Length (in.) 


Maximum 
Length (in.) 


Minimum 
Length (in.) 


Chamfer A 


35° ±3° 


0.017(0.043 
cm) 


0.039 (0.099 
cm) 


0.012 (0.030 
cm) 


Chamfer B 


15°±3° 


0.039 (0.099 
cm) 


0.057 (0.145 
cm) 


0.010(0.025 
cm) 


Chamfer C 


10° ±3° 


0.085 (0.361 
cm) 


0.142 (0.361 
cm) 


0.059(1.397 
cm) 



6. The nuclear fuel assembly of Claim 4 wherein the chamfers have the 
following relative dimensions and angles with regard to a flow axis of the flow 
through hole where Chamfer A is the chamfer closest to the inlet, Chamfer B is the 
chamfer adjacent Chamfer A and Chamfer C is at the outlet of the flow through holes 
and L/T is the length of the chamfer divided by the thickness of the plate. 





Angle 


Cham 
Maximum 


er L/T 

Minimum 


Chamfer A 


2.33 xB 


0.071 


0.020 


Chamfer B 


15° +/- 3° 


0.104 


0.017 


Chamfer C 


0.67 x B 


0.258 


0.101 



7. The nuclear fuel assembly of Claim 1 wherein substantially every coolant flow 
through hole not associated with a guide thimble has the venturi profile in the 
extended direction. 
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8. The nuclear fuel assembly of Claim 1 including support means adapted to 
support said fuel assembly when installed in the nuclear reactor with said plate fixed 
at its periphery on said support means. 

9. The nuclear fuel assembly of Claim 1 wherein the coolant flow through holes 
have a substantially circular cross-section. 

1 0. The nuclear fuel assembly of Claim 9 wherein the coolant flow through holes 
have a 0.1 90 +/-0.008 inch (0.48 +/- 0.02 cm) or less diameter at their narrowest 
cross-section. 

1 1 . The nuclear fuel assembly of Claim 9 wherein the through coolant flow 
through holes are packed in a density of about 1 6 per square inch. 

12. A debris filter bottom nozzle for a pressurized water nuclear reactor fuel 
assembly having a plurality of elongated nuclear fuel rods having an extended axial 
length, at least a lowermost grid supporting said fuel rods in an organized array and 
having unoccupied spaces defined therein adapted to allow flow of fluid coolant 
therethrough and past said fuel rods when said fuel assembly is installed in the nuclear 
reactor, a plurality of guide thimbles extending along said fuel rods through and 
supporting said grid, said debris filter bottom nozzle designed to be disposed below 
said grid, below lower ends of said fuel rods, to support said guide thimbles and 
adapted to allow flow of fluid coolant into said fuel assembly, said debris filter 
bottom nozzle comprising a substantially horizontal plate extending substantially 
transverse to the axis of the fuel rods and having an upper face to be directed toward 
said lowermost grid, said upper face of said plate having defined therethrough at least 
two different hole designs, the first hole design being a plurality of holes for receiving 
lower ends of said guide thimbles where they are to be supported by said plate and the 
second hole design being a plurality of flow through holes extending completely 
through said plate for the passage of coolant fluid from a lower face of said plate to 
the upper face of said plate, each of said coolant flow through holes when 
incorporated in said fuel assembly, extending substantially in the axial direction of 
said fuel rods, in fluid communication with said unoccupied spaces, and in the 
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extended direction at least some of said coolant flow through holes having a profile 
substantially of a venturi with flaring at both ends, wherein the flaring at the lower 
face of said plate comprises a series of a plurality of straight, discrete, adjacent 
chamfers with each adjacent chamfer at a different angle than another adjacent 
chamfer relative to the axial direction of said fuel rods. 

13. A fuel assembly for a pressurized water nuclear reactor including a 
plurality of elongated nuclear fuel rods having an extended axial length, at least a 
lowermost grid supporting said fuel rods in an organized array and having unoccupied 
spaces defined therein adapted to allow flow of fluid coolant therethrough and past 
said fuel rods when said fuel assembly is installed in the nuclear reactor, a plurality of 
guide thimbles extending along said fuel rods through and supporting said grid, a 
debris filter bottom nozzle disposed below said grid, below lower ends of said fuel 
rods, supporting said guide thimbles and adapted to allow flow of fluid coolant into 
said fuel assembly, said debris filter bottom nozzle comprising a substantially 
horizontal plate extending substantially transverse to the axis of the fuel rods and 
having an upper face directed toward said lowermost grid, said upper face of said 
plate having defined therethrough at least two different hole designs, the first hole 
design being a plurality of holes receiving lower ends of said guide thimbles where 
they are supported by said plate, the second hole design being a plurality of flow 
through holes extending completely through said plate for the passage of coolant fluid 
from a lower face of said plate to the upper face of said plate, each of said coolant 
flow through holes extending substantially in the axial direction of said fuel rods, in 
fluid communication with said unoccupied spaces, and at least some of said coolant 
flow through holes having a discrete, double chamfered inlet with each adjacent 
chamfer of the double chamfered inlet at a different angle than the other adjacent 
chamfer relative to the axial direction of said fuel rods. 

14. The nuclear fuel assembly of Claim 1 3 wherein the double chamfered inlet 
approximates a curved surface. 
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15. The nuclear fuel assembly of Claim 13 wherein all of the coolant flow 
through holes not associated with a guide thimble include the double chamfered inlet. 

1 6. The nuclear fuel assembly of Claim 1 3 wherein the chamfers have the 
following dimensions and angles relative to a flow axis of the flow through hole 
where Chamfer A is the chamfer closest to an inlet of the flow through hole and 
Chamfer B is the chamfer adjacent Chamfer A, spaced from the inlet. 





Angle 


Nominal 
Length (in.) 


Maximum 
Length (in.) 


Minimum 
Length (in.) 


Chamfer A 


35° ±3° 


0.017(0.043 
cm) 


0.039 (0.099 
cm) 


0.012 (0.030 
cm) 


Chamfer B 


15° ±3° 


0.039 (0.099 
cm) 


0.057 (0.145 
cm) 


0.010(0.025 
cm) 



1 7. The nuclear fuel assembly of Claim 1 3 wherein the chamfers have the 

following relative dimensions and angles with regard to a flow axis of the flow 
through hole where Chamfer A is the chamfer closest to the inlet, Chamfer B is the 
chamfer adjacent Chamfer A and L/T is the length of the chamfer divided by the 
thickness of the plate. 





Angle 


Cham 
Maximum 


erL/T 

Minimum 


Chamfer A 


2.33 xB 


0.071 


0.020 


Chamfer B 


15°+/- 3° 


0.104 


0.017 



Claims Appendix 



EVIDENCE APPENDIX 



Evidence Appendix 
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: DISSATISFACTION (the winter of our Shak.) b : restless aspi- 
ration for improvement 

dhvcon-tent-ed adj : dissatisfied, malcontent dis-con-tent- 

diJcon-tinu-ance Vus-k3n-"tin-y3-w3n(t)s\ n 1 : the act or an 

• -uing 2 : the interruption or termination of a 

re to continue or by the plaintiffs entry of a 

ie V^sW^n-Oyu. -ys(-w)\ vb (ME di 



is^Odis-Tc 

- ir-te-sy \-"k3rt-3-se\ n ... 

dis-cov-er \dis "kav-3r\ vh dis-cov-ered; dis-cov-er-ing \ 

(s-)rin\ [ME discoverert, fr. OF descovrir. fr. LL discooperire. 
da- + cooperire to cover — more at cover] vt 1 a : to 
nor visible: expose b arefcaic : display 2: to obtain 



legal act, 



a discovery — 

bai\ adj — dis<ov-er-er \-3r-3r\ n 



er-able \-*k3v-(3-)ra 



•y \dis-Tt3v-(3-) 
ering b (1). 

LORATION 2 : 

Discovery Day n : columbus day 
"dia^redit xOdis-Tcred-stV vr 1 : 



. . _.. (s-)re\ n, pi -er-ies 1 a : the 

_j b (1) archaic : DISCLOSURE (2) ol 

obs : exploration 2 : something discovered 



d^con-tin iKiua X.dis-kso-'trn-yg-wasX adj 
features of terrain) b : lacking sequence or cohere: 

^func ' navu ^- oae or more discontinuities — used ot a variable 
**«o-phlie \"dis-k3-.fa\ n : one wno studies and collects phono- 

'ICcord \'dis-.k6(3)rd\ n 1 a : lack of i 
te between persons, things, or ideas) b 
-suiting from J: — - J - 



._ . _ disbelief in the accuracy or 

authority of 3 : to deprive of good repute : disgrace 
'discredit n 1 : loss of credit or reputation (I knew stories to the 
~ of England — W. B. Yeats) 2 : lack or loss of belief or confi- 
dence : doubt (contradictions cast ~ on his testimony) 

Ie \-3-b3l\ adj : injurious to reputation — dis-cred- 

d'iMreet Xdis-TtretV adj [ME, fr. MF discreu fr. ML discrefus. fr. 1 




discretely • disguise 



3K!& a ^Si^dif^as Ay and se.l for 
d'&ffi^ 

quality of bang discnirunable <the ~ 01 toe vamia. 
^.t^W^ = of being - 

criminated — diMrim+n^Wy \-ble\ odv . 



tio"\OdYs-°^-!b«-^sh3n* C -b3r-\ » something trou- 

dis-em-baMasa yiis-sm-'bar-isV , « . to i tree 

Mfead^:^Sd^ of a body, of corporeal 

SSTw/ "flow or come forttalroTor' « if from a channel ~ « 
: eviscerate 2 : to remove the suosianoc 
d«,Tn?W 

K^'^SS* V«H* *dv - d» 
_en<han^ment\^3nt'^n^ ^ ^ desencomfcrer. fr. des- + 
' , free from er- 




{& SiStd&dW merit <~ in favor of your fnends) <~ 
d^rirn^na^nT^' V'Ung a ^S^^SS^^ 
f^^^^^^h^ of dis- 

finely distinguishing 3 a : the act, 
discriminating categorically rather than 
prejudicial outlook, ac*'"" '■' 
J..-'..:-* f ar Negro adva 



fthe quality K - 
fn^du^^b.^N 



Mae^ent Vfhta-mjmt, -ch«-\ n 

- SSto'^ff»»>SSa^ - : » free frcn 
dMUb^»-i^.-« ■ =„» P- «* - - 

church — dia-estab-liah-ment VmantX n 



dis-cr.m-wia.tive \dis-*knm -^"'J^ 

- m.kina distinctions 2 : UISCRlKiJNAHJ 

d^«l»^s^^P^^^l- applying 
dis^rim+na-to^Xdis-Vrun-^WOT-e. ^tor A** J W \ 2 
or favoring mscnrmnauon m treaUnent 2 - 
di^crim-i-na-trM-i-lv V.knm^^HOT-jk. -tor \ aav 

on< "i* l » ve-ly adv — dia-cur-sive-ness n 
p/dis- " 



fF fan of di^ur. fr OF. fr dire to say. fr. L dicere 
,S'^rto"vtr\ S " "|5SEfcMF*SLr. fr- des- ^ , 
f f»vn fr OF foiod 1 : disapproval dislike (practices , 
footed nrX' ^,h°~/ 2? the state or fact of betng depn«d of | 
fa.™r<Wli ? «.~> 3= f^Saw favor from J 




disfavor vr : to withhold or wunuiaw " 
ia.fea-ture \Odis-f e-ch:>r\ * r : to ma. 

fnf Stent fmuries^girl tefiguredby smallpo*) i°br.V*M 
r^Tsv^L SefaS - dWig-ure-ment \ : r»w\ n J 



*Y> <" * ' ' 1 ' '^IHnVtrXor to 

discourse about something to oate"™™ at the truth or to 

dS^^ 

37 to treat disdainfully syn see despise »n»a™ r 
ain-ful ad/ : fuU of or «P. r !^f„f J^L. ** 

JodinSttaSS^^^ - of civilisation) -3i«a«d 
dVs^rT^my X^is-i-Van-^meX n 1 : a lack of economy 2 : a 



t\-,chtit-m3nt, - 
dii-frock\C)dis-1ralc\v<: 

content! (where the river ~s into the sea> . b - ...-31 

'disgrace Ndis-'grasV vt 1 - ™ disgraced 

showing 2: tc. bnng "P™*"^ ^d^grSed by 

b j'SfcoodWon of one falfen ta8«»r honor 2 . 

- «■ > --aning element . loss «o» f |g 

g denigration and contempt a» J 



MF 



\iorcw on . 

highly disb 
'diagust vt 



d(*har-mon-i< 

of bodily chai 
Z: exhibiting 



dis4tar.mr>ny 
dishcloth Vdi 
dishcloth fl ot 

dltl^ckHrtvJ: 



plunging fire • pneumothorax 

d^2) r ?^1S«:e , ^thTmotion r ra|re I1 br less like that of a ram 01 



: direct fire from a superior 



plunging fire . . .. . .. , 

Villi™. i-li:^ /.r hnrah UlUIld 2 : tO 



elevation resulting in 



v. metallic or harsh sound 2 : 
vi 1 : to make a plunking ^ 



set down suddenly 



yn.pi P"e» 

3pW P v^lieA p.y^naKKo'rt for app <^'° « J,^ 

: to use or wield diligently (busily ~mg hts pen>» • *° J pra™« 
or perform diligently ^^dl^^te 



0 drop practice of rowing or 



- used with for — plunk n — plur 

j : . to drop abruptly : 

u. finrUy or abrupt 



li uor)^' 

the'boat plies 

to go or travel regularly 
oftKelake), 



tly (ptunkefhis money down on 
ieseff) into position (plunked himself 



steamer ~/ng 'between opposite shores_of the lasc, 
'lym-outh ffock \,plim-»thA n [fr. HjimoutA Rocfc, o. 
Pugrims are supposed tc .have : landed I inl6201 » 




KSeTa^FSthan 
plural n - pliwaMy \-3-le\ ad- 
benefices) at the * - 



3 ■ : a theory that there 
kinds of ultimate reality b : 
a plurality of entities 4 a : . 
of diverse ethnic, racial. _ religious. 

„„ , Jte'— p°u-ra«at \ 1^°^) or " - 

to \,plur-;£lis-tik\ - pliM-al.is.ti.caMy Vt.-Ma-Ot 

plu-raW-ty\plu-'ral-3t-e\n.pJ-tiea 1 a : the state of being 
™ - _!.!J. k^-,. .^rmi.! c : a large number or qi 
a benefice held by plur 



8 provost n 

PMHubfcr p , 

fMLAnboT^blirations of the Modern U 
pmt a bbr payment 

pr^t P ;To^V(pVni A n comb farm [NL, fr. Gk -pnoi* fr 
fr^ntin to breathe] : bread. : breathing (hyperpnea) 



the <apnoen> 
or pneum- o 



policy advo 
-il-is-tic \„t 

j-ral+tyV 

: the state of t* 



'^iTlIi, 



lung (pneumcctoir 



air : gas (pneumt 
ry and g>neumoga! 
neumoma (pneunu 



se cast for an opposing ca 



re than two candidates that is 



plu.ral.ize Vplur-a-JiA vl Avsds iwng : to make 

in the plural form — plu-ral-iza tion Vplur-a-lj- 
pluri^ comb farm [L. fr. plur-. plus] : having or be 

: mult. <pfuriawal> J t . 

plu-ri-axi-al \,plur-e-"ak-sc-3l\ ad) : having mo 

specif,: having flowers developed on secondary si 
puj-rip-o-tent \plu-"rip-M^nt\ adj : not fixed as 

potentialities: having developmental plasticity 

by: with the addition of <four~ five) <thc debt -interest) 
*plus n. p/ nlua-en Vpte-aA plus-ses 1 : ^us sign z . an 
added Quantity 3 : a posmve factor or quality 4 . SURPLUS 

nmitive 6 - relating to or bang a particular one ol the two mat- 
mTtyp^s that are Required for successful fertilization u, sexual 
reproduction in some lower plants (as a fungus) 
plus fount n pi : loose sports knickers made four inches longer 
than ordinary knickers 

'plush VplasK n [MF pe/ucH : a fabric with an even pile longer 
and less dense than velvet pile 

»olush adi 1 : relating to. resembling, or made of plush 2 : no- 
tably luxurious — plusMy odv — plushness n 

plushy Vpl3sh-e\ adj plush-i-er; -est 1 : having the texture of or 
covered with plush 2: luxurious. SHOWT^—^Mush-i-ness n 

Sluslfg'n nT'fsign + dSoUng'a'oMitioo or active quantity 



•nSniungl 1: 
>my> : pulmonai 
ograph) 4 : p 

air vaporVrasO-neumnticsj 2: resp.rat.on <r ,n ™™J™« 

?motc^^^ 

/inflated, with compressed air W^^SSiS^C. 



pneuma] 1 



toX 

^/^^vU^st- of 'bird^o n es> a C °° diti0n ""^ * 

' "I Xm^uAnaT-iksNn pi fcu?sjng in constr : a branch of 
lal deals with the mechanical properties of gases 

pSSSaSSC^-'tB*^ « [Nt] : the process I 
matolytic minerals are formed ^ 



SSi^rt^v^oa, fflpiU?^ 

Trc^often funcuoning as a respiratory organ lp a 
1,„. _ nneu-matcphoMC \n(y)uvnat-»-for-.k. -Yar-\ 



V,(y)u-mo-t»-'siI-w\ a, pi -ciMi W also -eV 
. (.Klebsiella pneumoniae) assoaated with mflam- 



\-Vak-3l\al»i 



-rs^K n\"p7 <ie» [Gk pfoutofcratia. fr. p/oufos pneu-mo-co-ni-o-sis V^Wu-mo-.kd-ne-'o-sssV "-^f^y^i 

the lungs and the stomach 2: vagajl 

pneu-mc-graph Vn(y)a-m " 

cording the thoracic mov< 



Soo'f t.plutonic] : a typically 
of. relating to. or char- 



«-ik\ adj — plu-to-crat 
„._-ton Vpl.i .tan\ n [prob. 
large body of intrusive igneous rock 
plu.tohi«n Xplu-'toVne-OTX adj. often cap 
acteristic of Pluto or the lower world : INf 

P 1u.ton.ic\plu-'tar.-.. ufy LI P/ U .on Plum] 1: formed by l.di- 
ficauon ofa molten magma deep withm the earth and crystalline 

i 2S^ < ^J^-^T^ I** t«e P>ane« 
^luto] : a radioactive metallic element similar chemically to ura- 
nium that is formed as the isotope 239 by decay of neptunium and 
found in minute quantities in pitchblende, that undergoes slow 
Stegration with the emission of a helium nucleus to lorm ura- 
nium 235. and that is fissiorftfcle with slow neutrons to yield 
atomic energy — see element table . 
tpju.vl.al VjIu-ve-alX adj [L pfuviaJis. fr. plu via ram. fr fear ^ of 
pfunus rainy. St. plueret" - • • i l a.o 



pneu-mo-ne^nry^W^^ 

cha^acterl^Ty ioflaSmatioc and consolidation followed by reso- 
lution and caused by infection or irritants 

p^eu^n^ic \n(y)L'man-ik\ adi INL P««^"'"« n ' r : * 
pneumonitis, fr. pneumSr.] 1 : of or relaung to the lungs . PUL- 
m6nic 2: of, rdatii.pto.ofanecte:i.wthP n « m<:,a 'i. „;„.,-„ 
i-mKro-scop-. 



.sil-i-co-wol^ano-co-ni^sis 



byal 



2o/a 



4*uvfa| : n?a pr^on^'ptriod'of weTclimate <the -^s of the early 
twist together <~ two single yarns) 



m. sTlhoTl ISV nlcano + Gk kanis dust] : a pneumocon.os.s 
... — j„ » result of disease or injury of lung 



n [L. it follows. 3d pas. sing, 
re at SUE): the conclusion of an 

;, fr. Sequoya (George 



sequined • serious 

««^uSur'\'sek-"'3t-3''- f -wa^tufe) 
c:' consequence 



uucssf 1 lot J Am luoian xaiuuui . 

California trees of the pine family that 
feet: a: big tree b: redwood 3a 
terabbr 1 serial 2 series 3 service 

to bolt; partly fr. Turk snray palace - more at sear] 1 : harem 
2: a palace of a sultan , _ 

■rai Xsa-vK n [Turk & Per; Turk saray mansion, palace, fr Per 
sonii mansion, inn) 1 : caravansary 2 : seraglio 2 
ser-al Vsir-rf\ ad; : of. relating to, or constituting an ecological 
M-ra-oe Vsa-'rap-e. -'rapA n [MexSp sarape] : a colorful wo 



"officer of if 



vertical stripes ot 
rn tropical Allan! 



rps : the ranking noncommis- 
sergeantie. fr. MF 



ser^n'tv Vsar-j M «-e\ n. pi -geant-ies (MB serein 

distinct from military tenure and from socage tenure 
serg-ing V»r-jin> n [serge] : the process rfov 
edges of a fabric (as a carpet to prevent rave!..,,; 



la 2: a palace of a sultan 
serai \sa-'ri\ n [Turk & Per; Turk saray i 
sordi mansion, innl 1 : caravansary 2: 
er-at \'sir-sl\ odj : of. relating to, or constiw-, 
je-ra*e Vsa-'rap-e. - , rap-\ " [MexSp sarape] 
shawl worn over the shoulders esp. by Mencan men 

— setraph-i^al-ly \-i-V(a-)le\ 
S &^^k ^p^^a^gTSpffl; 

'SS-S^ a na,ive or inhabitant of " 



k^um^rs S ~ ^^be^qS^^K 
,rd for traditional tonality <~ technique) 



nxea pancrn 

^serial n 1_ 



>ne part of a serial work . instai 
;wspaper or journal) issued as oi 
id indefinitely continued senes 



f composing seria 
tion V^sir-e-a-la-" 



iz-:>m\ n : serial music; 
^s^taeac 



or publish in 



Zl£iT\^£ 3 n\ n 1: SERB I 2 a : the Serbo-Croatian 
l"X" « sptken X in Serbia b : a literary form of Serbo* 
Cr<£.tUui using the Cyrillic alphabet -Serbian ladi 
Ser-bo-Cro^tian \, S 3r-( I )bo-kro- , a-sh f> n\ n 1 . the Slavic lan- 
guage of the Serbs and Croats consisting of Serbian wntlcn in tnc 

' w SS^^^^ E ^^^aAr; o 

vocal or instrumental performance; esp : one »v 
night for a woman b : a work *) pcrfp™~< 



'HS^f SSr's'ucciiiolf ^stri^tej" L 
J «e^*te^!ir.e f iotleries 
tse-ri-a-tim Vsir-e-'at-am. -'at-\ «oV [ML, fr. L senes) - in a senes 
Jseriatimaaj: foUowing senatim . t sericum silk 

'fa^eTsuTf "neu^oflen^ suffi^-Mta fr. Seres, an 
1 ^™l"\ s iatic people I- - » me 1 11 ' 



seri-cui I tu^Vser-^ kXtoA n [L «"cum s>lk + E culture] : tt 



and midway between the suite and the symphony in style 
'serenade vfc -nad-ed; -nad-ing vt : to perform a serenade in nonor 
of — vi • to play a serenade — ser«e.nad-er n 
wr-e.na.ta \£erVnat-A n [It, serenade) : an 18th century secular 
cantaU of a dramatic character usu. composed in honor of an indi- 
wr^cH^tous Wao-Mip-*-^ adj : obtained or characterized 

Per fairy tale The three Princes afSerendip] : the faculty of finding 

valuable oc agreeable things not sought for 

< serene \sa-'ren\ adi [L serenuj,- akin to OHG serawen to become 
dry. Gk ieros dry] 1 a : clear and free of storms or unpleasant 
change <~ skies) b : shining bright and steady <the moon, ~ ia 
„i„rv — Alexander Pooe) 2 : marked by or suggestive of utter 



. sericum silk + c cu <ure| . ...c 
,g silkworms — sen-cul tural 
r.iat\-rsst\n 

; : si( 3 )r-C)ez\ a. pi series often altrib [L. fr. serere to loin, 
zether; akia to 6k eirein to string together, hormos cha.n. 
5-1 1 : a number of things or events of the same class com- 
ing onelfter-ano^spatial^r temporal succession <a cor-- 
~> <the hall opened into a ~ of jm^iES™ -. V- .he eoiri 



and period b : a group of post- 



diflerent denominations » - « 
l pubUshed with related subjects oi 
J™ ™ .„„t; n „r>i,s numbenng 6 : a aivision ui 
system and comprises rocks 
.... „ _ „. JUP of chemical compounds 



lar format and pnee. or continuous 
rock formations that is smaller than 
deposited during an epoch 6 • ■ ■ 
related in 



er Pope) 2 : mantec, i 

calm and unrunied repose or quietude <a — smile; - - . 

used as part of a title <His Serene Highness) syn see calm — se- 
Jswene^" l":^OTCTe^ndiiton n or expanse (as of sky. sea. or 

light) 2: SERENITY. TRANQUILLITY 

se.7wvi.ty Va-Yen-M-eX n : the quality or state of being «rene 
serf VsarK n [F. fr. L servos slave, servant, serf — more at SERVE] 
: a member of a servile feudal class bound to the soil and subject 
to thVwill of his lord — serf-age \'sar-fij\ n - serf-dom Vtorf- 

SKSi'VimTL^ fr. MF, f, (assumed) VL 
„Sv, feJ of sericus silken - more at sericeous] 



composition and structure 7 : an arranKemeut m 
elements in an electric circuit whereby the whole c 
i through each part or element without branching 8 
L. "™ n p_.~i hVahlant (as L a. u in ring, rang, rang) 
't 8 

joined together <: 



'"I'f^hree 



senca. fem. of sericus silken — more at sericeous] : a durante 
twilled fabric having a smooth clear face and a pronounced diago- 
nal rib on the front and the back , , 
ser.gean.cy \'sar-j3n-se\ n : the function, office, or rank of a ser- 
Lnt. attendant, sergeant, fr. OF 
iens. prp. of servire to servel 1 
icer who enforces the judgments 
in authority 3^ an ^^TJ"^ 
tiem^anVandTn England just below inspector P 4 : a noncommis- 
m sioned officer ranking in the army and marine corps above a corpo- 
,i& ril a7d bdow a staff sergeant and in the air force above an airman 
% tot dasT«d betow^^ sergeant; fcroodfy : noncommissioned 



.layed 

"of sicctesive'eoordinate sen 
bowling — in series ; in a 
«?ri£* winding n - a winding in which the armature coil and the 
'nS^gnet coil a're in series' with the external circuit - series- 
wound V^sir-ez-VaundX adi 

^oU'^tV M S.^r^te , 1 1 

write, fr. L scrifcere — more at * — ^ 
scribe); : ^"'^ iJl^gie"" 

the™ 1 ^^ and Tower ends of the . ^\ _J \ y 

strokes of a letter - . T*— ' \ — * 

seri-grsph \'ser-»-,graf\ n [L sen- [ ) I 

cum silk + Gk graphem to write, 



jJsXV 

nal color print made by pressing 

t^t^-^sss^^^ - - 

,«}n V \S."ra»\ n [F] : a small European finch (Sennas ennarius) 
«Mn^VseWr^\n[ISVsericin + -«nel : a crystalline amino acid 
C,K,N07ihat occurs as a structural part of many protons or 
^-a-Tcam-ikX [j£ + -o- + comic] ^hav- 
re of the serious and the comic <a ~ novel) — aerio- 



t arms : an officer of an organization (as a legislative 
irt of law) who preserves order and e ^^ s i ^° t '2 m | rm S 



body or. 

sergeant tirst Class n : a nonco 
ranking above a staff sergeant and 



dj[MEse. 



; much thought or 
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Declaration Under 37 CFR 1.132 



Sir 



As a supplement to the Request for Continuing Examination and the Preliminary 
Amendment that are Filed concurrently herewith, the following Declaration is offered: 

I. Michael Y. Young declare and state: 

1 . That I received my Bachelor of Science degree in Mechanical Engineering 
from Rensselaer Polytechnic Institute at Troy, New York. 

2. That I received my Master of Science degree in Mechanical Engineering 
from Rensselaer Polytechnic Institute . 

3. That I worked for Westinghouse Electric Company LLC for 33 years. 

4. That as an employee of Westinghouse Electric Company LLC, I currently 
hold the position of Chief Engineer. 



1 



10/751,349 

Supplement to Response to Offica Action Dated 3/2/2005 
Request for Continued Examination 

5. That my curriculum vitae outlining the rest of my credentials is attached 

hereto. 

6. That I have read the amended Claim 1 submitted with the amendment that 
is to accompany this Declaration, the Examiners rejection and the references the Examiner relied 
on. 

7. That [ am familiar with the Shallenberger design set forth in U.S. Patent 
No. 4,900,507, which is assigned to his employer, Westinghouse Electric Company LLC. 

8. That the Shallenberger design and the teaching of the Shallenberger patent 
do not contemplate having a flared outlet at the fuel assembly bottom nozzle coolant flow holes 
nor does the Shallenberger patent describe or contemplate having a double chamfered inlet, both 
of which are specified in the amended Claim 1 to be filed concurrently herewith. 

9. That the Shallenberger patent was published in 1990 and to the best of my 
knowledge, information and belief, except for the inventors of the subject application, no one has 
employed or suggested the use of a double chamfered inlet and flared outlet for the coolant holes 
in a fuel assembly bottom nozzle, since the publication of the Shallenberger patent. 

10. That the double chamfered inlet and flared outlet is a novel way to achieve 
pressure drop reduction near that of a rounded inlet and venturi outlet while meeting numerous 
constraints imposed by the performance requirements of the nuclear fuel assembly, such as 
maintenance of uniform flow, and by the manufacturing process, such as closely spaced flow 
holes and accommodation of tolerances. 

11. That none of the references relied upon by the Examiner suggest that a 
venturi profile for the coolant holes in the bottom nozzle of a fuel assembly will not adversely 
impact the other coolant criteria that need to be fulfilled for satisfactory coolant transport through 
the nuclear core. 

12. That the double chamfered inlet has been found not to adversely impact 
the benefit of the venturi profile in the bottom nozzle coolant flow holes, but provides a 
significant manufacturing savings over the normal venturi gradient profile between the inlet and 
outlet of the venturi flow holes. 
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I further declare and state that all statements made herein of my own knowledge 



are true and that all statements made on information and belief are believed to be true; and 
further, that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 100 1 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Respectfully submitted, 
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RESUME 



Michael Y. Young 
January 1, 2002 

ADDRESS: 

1901 Devonshire Drive Apt. 7 

Columbia, SC 29204 

Office: (803) 647-3673 

Email: youngmy@westinghouse.com 

EDUCATION: 

BS - Aeronautical Engineering, Rensselaer Polytechnic Institute, Troy, New York. 1966 - 
1970 

MS - Mechanical Engineering, Rensselaer Polytechnic Institute, Troy, New York. 1970 - 
1972 

EXPERIENCE: 

2001-2005 : Chief Engineer, Nuclear Fuels 

Currently responsible for: 

1. Identification of Technological Opportunities for Nuclear Fuels: Lead the process to 
identify areas where technological opportunities exist, which could produce significant 
breakthroughs. Utilize this knowledge to focus the organization's technology, research, 
and development activities. 

2. Technical Knowledge Management: As appropriate, ensure that there is continuous 
organizational leveraging and integration of historical technological solutions and new 
research & development activities, including: 

a. Coordination of Development Programs 

b. Industry interactions to assure consistent positions and approach 

c. Foster key University relationships 

d. Review and solicit key technical papers and establish strategy for attending 
conferences 

3 . Ensure an organizational understanding of the unmet needs of the nuclear fuel customer 
(operational, licensing, margins, etc.. Develop actions/plans to address these needs. 

4. Facilitate the allocation of funding for development projects, oversee completion of those 
activities, and monitor progress. 

5. Technological Problem Resolution - Where appropriate, lead and/or facilitate 
technological review teams to review critical technical issues, new designs and services, 
etc. Serve as the technical final solution in areas of technical disputes and coordinate 
resolution of these issues. Lead department task teams addressing critical high impact 



issues involving multi-discipline functions. 
6. Key Strategic Initiatives - Where appropriate & assigned, lead the implementation of key 
strategic initiatives which develop high value for customers and NFBU. Interface with the 
Strategy Department to provide key technical strategy input. 

1993-2001: Consulting Engineer, Nuclear Services and Nuclear Fuels. 

Led team developing Next Generation Fuel grid. 

Led team to resolve the V5H grid to rod fretting issue. Outcome was development of the 
RFA-2 grid design and a more complete understanding of fretting phenomena that should 
prevent problems in future. 

Led multi-division team to resolve the Axial Offset Anomaly issue. Role included defining 
test and development programs, interactions with customers and EPRI, and development 
of predictive tool to determine AOA risk of core designs. Outcome was the BOB code, 
increased understanding of crud deposition and AOA process, and an influential position 
in the EPRI/Utility AOA working group. 

Led team developing the safety case for the AP600 advanced reactor design. Prepared 
strategy for making presentations to the Advisory Committee on Reactor Safeguards, a 
key obstacle to approval of the AP600 design. 

Led team of experts in 4 year project to develop new computer technology for nuclear 
safety analysis ("Best Estimate" Loss of Coolant Accident Evaluation Model). Project 
involved solution of numerous problems in thermal-hydraulics, numerical methods, and 
probability, and continual interaction and negotiation with Nuclear Regulatory 
Commission (NRC) and Advisory Committee on Reactor Safeguards (ACRS). Successful 
licensing of methodology (the first of its kind in the industry) required high degree of 
credibility in discussions with NRC and ACRS. 

1991-1993: Manager, Nuclear Safety Analysis, Westinghouse Energy Systems Business 
Unit. 

Managed technical staff of 6 managers and approximately 100 engineers engaged in safety 
and engineering analysis. Group was responsible for sales of approximately ten to fifteen 
million dollars per year. Responsibilities included interactions with customers and NRC to 
resolve licensing and technical issues, including application of new reporting regulations 
for computer code changes, and application of 10CFR50.59 safety evaluation process. 

1981-1991: Manager, Thermal Hydraulic Testing and Analysis, Westinghouse Energy 
Systems Business Unit. 

Initiated program to develop an advanced Loss of Coolant Accident (LOCA) analysis 
technology, using statistical methodology. 



Managed group of 15 engineers responsible for designing and overseeing the performance 
of several test and analysis programs, including the FLECHT reflood heat transfer and 
MB-2 steam generator programs. 

Worked with Westinghouse Owner's Group (WOG) to resolve several key issues such as 
quantifying the extent of radiation release in steam generator tube rupture. 

Helped resolve the clad ballooning issue that was a key obstacle in licensing PWRs in the 
UK. 

Successfully obtained approval by NRC for application of improved safety analysis 
methods (BASH code). These methods allowed Westinghouse to supply new nuclear fuel 
designs with higher peaking factors than the competition. 

1972-1981: Engineer, Westinghouse Nuclear Energy Systems. 

Began Westinghouse career as associate engineer in 1972. Helped develop Westinghouse 
Appendix K LOCA model. Was lead engineer in effort to license Upper Head Injection 
system for Sequoyah Nuclear Plant. Developed first significant improvement to the 
Appendix K model for increased LOCA margin (the BART code). Work required frequent 
presentations and negotiations with NRC staff and other oversight committees. 

OUTSIDE ACTIVITIES: 

1987, 1988 Commissioner, Little League Baseball 

1986, 1987, 1988 Coach, Little League Baseball 

1985-1989, Member and president of neighborhood pool committee 

AWARDS: 

Division Engineering awards in 1980, 1984, 1987, 1989, 1995, 2000 
George Westinghouse company award, 2001. 



PAPERS: 

1 . "A Mechanistic Model for the Best Estimate Analysis of Reflood Transients (The BART 
Code)", 19 th National Heat transfer Conference, Orlando, Florida, 1980. 

2. "Advances in PWR LOCA Analysis", Technical Workshop on Nuclear Reactor Safety and 
Thermo-hydraulics, Seoul, Korea, 1985. 

3. "An Implicit Method to Speed up WCOBRA/TRAC", Nuclear Science and Engineering 
1988. 

4. "Application of Realistic Thermal-Hydraulic Methods for Pressurized Water Reactors with 
Upper Plenum Injection", Nuclear Technology, 1989. 

5. "Development of LOCA Margin for Two-Loop PWR", Nuclear Plant Journal, January 
1989. 



6. "Downflow Two-Phase Pressure Drop in Irregular Channels with Plates", Int. Symposium 
on Gas-liquid Two Phase Flows, ASME Winter Annual Meeting, 1990. 

7. "Application of PWR LOC A Margin with the Revised Appendix K Rule", Nuclear 
Engineering and Design, 1992. 

8. "Application of code scaling and uncertainty methodology to the large break loss of 
coolant", Nuclear Engineering and Design, 1998 

9. "Assessment of flooding in a best estimate thermal hydraulic code (WCOBRA/TRAC)", 
Nuclear Engineering and Design, 1998. 

10. "Best Estimate Analysis of the large break loss of coolant accident", ICONE-6, 1998 

1 1. "Flooding in the pressurizer surge line of AP600 plant and analyses of APEX data", 
Nuclear Engineering and Design, 1999. 

12. "Direct contact heat transfer model for dispersed flow film boiling", Nuclear Technology, 
December 2000. 

13. "The flow field in a reactor core and its effect on rod vibration and wear", ASME Pressure 
Vessels and Piping Conference, July 2001. 

14. "Flow Induced Vibration and Fretting Wear in PWR Fuel", ICONE 10, April 2002. 

15. "The Effect Of Corrosion Product Deposition On Fuel Management", Advances in 
Nuclear Fuel Management III (ANFM 2003), October 5-8, 2003. 

16. "A Comprehensive Method for Assessing Fuel Performance Risks Due to Crud 
Deposition", Proceedings of the 2004 International Meeting on LWR Fuel Performance, 
Orlando, Florida, September 19-22, 2004. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: application of: 
KIRKLAND D. BROACH et al. 
Serial No. 10/751,349 
Filed: January 5, 2004 
Attorney Docket No. ARF 2004-003 



Group Art Unit 3641 
Examiner: D.L. Greene Jr. 
Entitled: 

NUCLEAR FUEL ASSEMBLY 
DEBRIS FILTER BOTTOM 
NOZZLE 



April 6, 2006 Eckert Seamans Cherin & Mellott, LLC 

600 Grant Street 
Pittsburgh, PA 15219 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313 



Supplemental Declaration Under 37 CFR 1.132 



Sir: 

As a supplement to the Declaration Under 37 CFR 1. 132 of Michael Y. Young dated 
August 30, 2005, in furtherance of allowance of the above captioned matter, the following 
Declaration is offered: 



I, Michael Y. Young, declare and state: 

I. That I have reviewed and understand the contents of the specification of 
the above captioned application, including the claims as amended by the response to the Office 
action dated November 16, 2005, which accompanies and references this Supplemental 
Declaration Under 37 CFR 1.132. 
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2. That fluid dynamics within the core of a nuclear reactor are complicated 
by the large number of structures in the path of the coolant, the need to continually maintain 
contact of the coolant with the fuel cladding to avoid reduced heat transfer and the objective of 
maximizing heat transfer between the fuel elements and the coolant. 

3. That Westinghouse has observed an appreciable difference (20%) in 
hydraulic pressure drop between nozzles fabricated by two different vendors to design 
specifications based on the Shallenberger patent. Furthermore, Westinghouse's investigation 
into the differences concluded that the main cause for these differences were minute geometry 
differences introduced by removing burrs caused by the chamfer machining operations. The 
inability to specify, measure, and control these minute geometries caused by burr removal, 
provided impetus to improve upon Shallenberger. 

4. That neither Westinghouse, with approximately 30 years experience 
producing fuel assembly nozzles, nor its outside fabricators found it obvious that the small 
geometry changes caused by burr removal could result in 20% variation in hydraulic 
performance. 

5. That through experimentation Westinghouse found that the double 
chamfered inlet and flared outlet is a way to achieve pressure drop reduction near that of a 
rounded inlet and venturi outlet while meeting numerous constraints imposed by the performance 
requirements of the nuclear fuel assembly, such as consistent and uniform flow between 
assemblies, reasonable manufacturing costs, closely spaced flow holes, and fabrication 
tolerances. 

6. That none of the references relied upon by the Examiner suggest that a 
venturi profile for the coolant holes formed with a double chamfered inlet in the bottom nozzle 
of a fuel assembly will not adversely impact the other coolant criteria that need to be fulfilled for 
satisfactory coolant transport through the nuclear core and still provide the hydraulic margin 
necessary to accommodate surface anomalies that arise in the manufacturing process. 

7. That Westinghouse test results have shown that the double chamfered inlet 
has been found not to adversely impact the benefit of the venturi profile in the bottom nozzle 
coolant flow holes, but provides a significant manufacturing savings over the normal venturi 
gradient profile between the inlet and outlet of the venturi flow holes. 
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I further declare and state that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are believed to be true; and 
further, that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon 

Respectfully submitted, 
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RELATED PROCEEDINGS APPENDIX 
None. 



Related Proceedings Appendix 



